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INTRODUCTION 

The  Blunt-nosed  Leopard  Lizard  Gambelia  gllua   is  confined  to 
the  San  Joaquin  Valley,  the  inner  Coast  Ranges  of  San  Luis  Obispo  and  southern 
Monterey  Counties  and  the  upper  Cuyama  River  Valley.  It  was  described 
by  Stejneger  (1890)  and  until  recently  (Montanucci  1970)  was  considered 
a  well  marked  subspecies  of  Gambelia  wisilzenii,   a  wide-ranging  species 
of  the  deserts  of  the  western  United  States  and  northern  Mexico.  Blunt- 
nosed  Leopard  Lizards  originally  ranged  throughout  the  San  Joaquin  Valley 
north  at  least  to  Modesto  and,  perhaps,  San  Joaquin  County  (Montanucci 
1965).  The  development  of  the  San  Joaquin  Valley,  although  relatively 
recent,  has  been  both  rapid  and  extensive,  posing  a  serious  threat  to 
this  endemic  lizard.  Agricultural  development  has  had  the  greatest 
impact  on  Blunt-nosed  Leopard  Lizards  since  these  lizards  cannot  survive 
on  cultivated  land.  Housing  and  commercial  developments  have  also  seriously 
affected  the  Blunt-nosed  Leopard  Lizard  and  the  rapidly  increasing  human 
population  of  the  Valley  has  placed  similarly  escalating  demands  on  the  land. 
Oil  and  gas  development  and  off-road  vehicle  use  have  noticeably  impacted 
lizard  populations  in  some  areas,  especially  in  the  foothills  along  the 
western  edge  of  the  Valley.  As  a  result  much  of  the  Blunt-nosed  Leopard 
Lizard's  original  habitat  has  been  lost. 

Because  of  its  limited  range  and  rapid  decline  in  recent  years  the 
Blunt-nosed  Leopard  Lizard  has  been  placed  , on  the  Endangered  Species  List 
in  accordance  with  the  Endangered  Species  Act  of  1973.  Even  though  much 
of  its  original  habitat  in  the  San  Joaquin  Valley  proper  has  been 
destroyed,  suitable  habitat  still  exists  in  the  Coast  Ranges  and  parts  of 
the  upper  Cuyama  River  Valley  as  well  as  in  remaining  undeveloped  areas 
of  the  Valley  itself. 


2. 

Recent  studies  have  been  conducted  to  determine  the  present 
status  of  the  Blunt-nosed  Leopard  Lizard  (Montanucci  1965,  Brode  et  al. 
1978),  its  physiological  and  ecological  requirements  (Montanucci  1965,1967, 
Tollestrup  1979,  Chesemore  1980)  and  current  and  potential  threats  to 
its  existence  (Brode  et  al.  1978,  Chesemore  1980).  Once  its  biological 
requirements  become  better  understood  practical  management  plans  can  be 
developed  to  lessen  the  impact  of  development  on  existing  Blunt-nosed 
Leopard  Lizard  populations. 

One  of  the  objectives  of  the  present  study  has  been  to  determine 
critical  Blunt-nosed  Leopard  Lizard  habitat,  the  impact  of  oil  and  gas 
development  on  leopard  lizards  and  to  suggest  management  alternatives  that 
will  ensure  the  preservation  of  remaining  Blunt-nosed  Leopard  Lizard 
habitat.  It  was  also  our  objective  to  determine  the  relative  abundance  of 
these  lizards  in  several  distinct  regions  and  habitat  types  within  its 
existing  range  and  to  correlate  abundance  patterns  with  various  ecological 
parameters  such  as  vegetation  type,  amount  of  cover  and  presence  of 
mammal  burrow  refugia. 

Taxonomic  Overview 

Gainbeiia  siius   was  described  as  a  full  species  by  Montanucci  in  1970 
based  on  its  different  head  shape,  scalation,  color  patterns  and  other 
external  markings  as  well  as  its  distinct  ecological  and  behavioral 
differences.  Nevertheless  Montanucci  found  it  to  be  interbreeding  freely 
with  Gambelia  wislizenii   in  extreme  northwestern  Ventura  County  (1970,  1978) 
and  suggests  (personal  communication)  that  from  an  evolutionary  perspective 
it  most  closely  resembles  a  "semi-species"  (Short  1969)  "having  some  of 
the  attributes  of  a  subspecies,  e.g.  free  interbreeding  with  g.  wislizenii, 


as  well  as  some  features  of  a  distinct  species,  e.g.  differences  in  population 
structure,  male  territoriality,  courtship  behavior,  external  morphology  and 
osteology,  etc."  In  other  words  whether  or  not  Gambelia  silus   is  actually 
a  distinct  species  or  a  well -differentiated  subspecies  depends  upon  one's 
interpretation  of  the  biological  species  concept  (Mayr  1963). 
The  genus  Gambelia   was  not  considered  generically  distinct  from  crotaphytus 
until  Montanucci  (1975)  presented  convincing  biochemical  evidence  that 
leopard,  lizards  were  indeed  quite  distinct  from  collared  lizards  at  the 
generic  level.  Thus  most  of  the  literature  prior  to  1975  refers  to  the 
Blunt-nosed  Leopard  Lizard  as  crotaphytus  silus   and  that  prior  to  1970 
as  Crotaphytus  wislizenii   silus. 

METHODS 
Three  basic  census  techniques  were  used  in  this  study,  one  for 
determining  lizard  numbers,  one  for  estimating  rodent  burrow  densities 
and  a  third  for  characterizing  vegetational  composition  and  structure. 
The  method  used  for  censusing  lizards  consisted  of  walking  line  transects 
similar  to  those  adopted  by  Emlen  (1971)  for  birds.  Transects  were 
walked  at  200  meter  intervals  through  each  study  plot  (Fig.  1)  and  all 
lizards  observed  along  each  transect  were  recorded  and  marked  on  transect 
data  sheets.  In  addition  to  the  transect  lines  all  significant  washes  and 
roadways  within  each  study  plot  were  walked  in  search  of  lizards.  Each  study 
plot  surveyed  is  illustrated  in  an  appendix.  Each  study  plot  map  shows 
the  transect  lines,  direction  walked,  location  of  washes  and  roadways 
and  locations  of  all  Blunt-nosed  Leopard  Lizards  sighted.  Accompanying 
each  map  is  a  brief  discussion  of  the  physiographic  features  of  the  study 
plot.  The  number  of  Blunt-nosed  Leopard  Lizards  seen  per  100  acres  is 
given  for  each  study  plot  as  a  standardized  measure  of  lizard  abundance. 


Rodent  burrow  densities  within  the  study  plots  were  estimated  in 
the  following  manner.  Every  fifty  paces  along  the  transect  line  the  field 
team  member  would  estimate  or  count  the  number  of  rodent  burrows  visible 
within  a  180°  arc  out  to  ten  meters  in  front  of  the  observer.  These 
figures  were  grouped  in  one  of  four  categories  of  abundance:  a)  no 
burrows  seen,  b)  1-10  burrows  seen,  c)  10  or  more  burrows  seen,  these  being 
randomly  or  uniformly  distributed,  d)  10  or  more  burrows  seen,  these  being 
distinctly  clumped.  Categories  c  and  d  were  later  equated  for  convenience. 
A  rodent  burrow  index  was  formulated  to  aid  in  the  comparison  of  rodent 
burrow  densities  with  lizard  numbers.  The  rodent  burrow  index  is  given  as: 


rb.  =   b  +  10c  +  IQd 


where  a,  b,  c,  and  d  represent  the  fraction  of  recording  points  at  which 
rodent  burrows  were  recorded  in  each  of  the  four  categories  above.  For 
example,  out  of  100  stops  no  rodent  burrows  (category  a)  were  recorded  at 
49  stops,  1-10  burrows  were  recorded  at  38  stops,  10  or  more  uniformly 
distributed  burrows  were  recorded  at  11  stops  and  10  or  more  clumped 
burrows  were  recorded  at  2  stops.    Multiplying  the  fraction  of  stops 
for  which  10  or  more  burrows  were  recorded  by  ten  and  dividing  b  +  10c  +  lOd 
by  the  fraction  of  stops  for  which  no  burrows  were  recorded,  in  effect, 
weights  the  data  to  give  a  higher  rbi  value  for  study  plots  with  numerous 
burrows  and  a  lower  rbi  value  for  study  plots  with  few  burrows.  The 
example  above  gives  an  rbi  of  3.43,  computed  as  follows: 


, .  _  0.38  +  (io)(o.n)  +  go)(o.Q2) 

0.49 
=  3.43 
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Vegetation  was  sampled  using  a  modified  version  of  the  toe- 
point  plant  sampling  procedure.  This  method  is  designed  to  define  the     , 
structure  and  composition  of  the  plant  community  and  thus  approximate  a 
quantitative  description  of  the  habitat.  Each  fifty  paces  along  the 
transect  line  the  field  team  member  would  stop  and  record  the  plant 
species  and  ground  cover  present  at  the  tip  of  his  or  her  big  toe. 
Type  of  ground  cover  was  recorded  first.  Ground  cover  can  be  bare 
ground,  small  rocks  or  gravel  less  than  three  inches  in  diameter, 
large  rocks  greater  than  three  inches  in  diameter,  litter  or  any 
artificial  surface  such  as  asphalt.  Litter  is  any  dead,  fallen  organic 
material.  In  some  instances  the  trunk  of  a  living  perennial  was  recorded 
as  ground  cover  when  directly  at  the  tip  of  the  recorder's  big  toe 
at  the  end  of  fifty  paces. 

The  primary  plant  canopy,  if  present,  was  the  second  item  recorded. 
This  consists  of  the  plant  species  directly  above  the  area  at  the  tip  of 
the  big  toe.  In  some  cases  a  second,  taller  plant  species  would  cover  the 
area  just  in  front  of  the  big  toe  and  was  recorded  as  the  secondary 
canopy. 

The  nearest  perennial  shrub  within  a  180°  arc  out  from  the  observer's 
big  toe  was  recorded  next.  If  no  such  perennial  was  present  within  fifty 
Spaces  the  word  "none"  was  recorded' in  the  column  for  nearest  perennial. 
The  percent  of  perennial  cover  in  each  study  plot  is  computed  by  taking 
100  times  the  fraction  of  stops  for  which  perennials  formed  part  of  the 
cover. 

When  grasses  were  recorded  as  cover  their  height  and  relative  density 
in  the  immediate  vicinity  of  the  observer's  big  toe  was  recorded.  Cate- 
gories of  grass  height  were  characterized  as  a)  less  than  10  cm  tall, 
b)  10-60  cm  tall  and  c)  greater  than  60  cm  tall.  These  categories  are 


necessarily  broad.  Since  individual  grass  stalks  vary  considerably  in 
height,  grouped  grass  height  data  for  each  stop  are  more  practical 
figures  to  record  for  statistical  purposes.  Ten  centimeters  is  approxi- 
mately ankle  high  and  sixty  centimeters  is  approximately  knee  high. 
Density  figures  were  also  broad  and  somewhat  subjective  as  more  precise 
estimates  would  not  have  been  feasible  in  a  study  of  this  magnitude. 
Density  categories  were:  sparse:— only  one  or  a  few  blades  in  the 
vicinity  of  the  big  toe,  thin— approximately  one- third  to  two-thirds  of  the 
area  in  front  of  the  big  toe  is  grass,  fairly  dense—more  than  two-thirds 
grass  but  with  some  bare  ground  or  litter  visible  beneath  the  grass,  dense 
—no  bare  ground  or  litter  visible  beneath  the  grass  which  forms  a  solid  mat. 

Data  recorded  from  the  toe-point  sampling  procedure  are  presented 
in  Table  1. 

RESULTS 
The  study  period  was  from  28  April  until  21  June  1979  and  from 
21  May  until  11  June  1980.  During  this  period  96  study  plots  totaling 
22,952  acres  were  surveyed  within  the  southern  San  Joaquin  Valley,  the 
inner  Coast  Ranges  of  San  Luis  Obispo  County  and  the  upper  Cuyama  River 
Valley.  The  locations  of  these  study  plots  and  their  elevations  are  given 
in  Table  2.  Individual  study  plots  varied  in  size  from  40  to  2080  acres, 
and  in  elevation  from  400  to  3500  feet.  A  total  of  130  Blunt-nosed 
Leopard  Lizards  were  found.  This  compared  with  542  Side-blotched 
Lizards  Uta  stansburiana,    158  Western  Whiptails  Cnemidophorus   tigris   and 
29  Coast  Horned  Lizards  Phrynosoma  coronatum.     In  addition,  numerous 
signs  of  Blunt-nosed  Leopard  Lizard  presence  were  encountered.  Blunt- 
nosed  Leopard  Lizard  signs,  however,  were  not  equated  with  actual 


lizard  sightings  for  data  analysis.  Tail  drags  of  leopard  lizards 

t 

and  Western  Whiptails  in  loose  powdery  soil  were  frequently  seen  about 
washes  and  rodent  colonies.  Occasional  leopard  lizard  scats,  shed  skins  and 
dead  leopard  lizards  were  also  encountered  and  marked  on  the  data  sheets. 

Most  leopard  lizards  were  found  in  or  along  the  edges  of  washes, 
arroyos,  trails,  dirt  or  gravel  roads  and  in  open,  grassless  areas  within 
rodent  colonies.  A  few  were  recorded  in  dense  grassland  but  these  were 
usually  near  open  areas.  Leopard  Lizards  are  much  more  visible  in  areas 
without  cover  vegetation;  however  lizards  scurrying  off  through  the 
grass  are  also  easily  detected  if  not  seen.  They  can  usually,  but  not 
always,  be  identified  by  their  pattern  of  movement—Western  Whiptails 
running  in  fits  and  jerks,  usually  not  long  distances  at  a  time,  leopard 
lizards  running  rapidly  and  in  a  straight  line.  Side-blotched  Lizards 
are  much  smaller,  thus  make  less  noise  as  they  scurry  off.  Leopard 
lizards  are  visible  at  greater  distances  in  open  and  flat  terrain  than 
in  areas  with  cover  vegetation  or  in  uneven  terrain.  Herein  is  the 
largest  observational  bias,  but  one  that  is  unavoidable  in  a  survey  of 
this  nature. 

The  figures  given  in  Table  3  for  the  number  of  Blunt-nosed  Leopard 
Lizards  per  100  acres  are  relative  number  indicators  only,  and  do  not 
reflect  the  actual  number  present.  True  leopard  lizard  numbers  would 
undoubtedly  be  one  or  more  orders  of  magnitude  higher.  Most  lizards  seen 
were  within  a  few  meters  of  the  observer,  even  in  washes  and  along  roads. 
Many  within  each  200  meter  transect  corridor  were  certainly  missed. 
Others  still  were  inevitably  in  burrows  at  the  time  of  the  censuses. 
Thus  on  occasions  when  no  leopard  lizards  were  encountered  in  a  study 
plot  it  is  not  to  be  assumed  that  none  were  present,  only  that  relatively 
fewer  lizards  inhabit  these  sections.  Of  course  there  are  some  areas  that 
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do  not  support  Blunt-nosed  Leopard  Lizard  populations.  I  would 
suspect  that  Study  Plots  39  (chaparral)  and  121  (a  frequently  flooded 
alkali  basin),  for  instance,  do  not  have  leopard  lizard  populations. 

Blunt-nosed  Leopard  Lizard  activity  patterns  vary  according 
to  local  weather  conditions  such  as  temperature,  amount  of  cloud 
cover  and  wind  and  with  time  of  day.  Blunt-nosed  Leopard  Lizards  have 
been  found  to  be  most  active  when  air  temperatures  are  between  25  and  35°C 
and  soil  temperatures  are  between  30  and  50°C  (Tollestrup  1976).  Above 
and  below  these  temperatures  activity  drops  off  rapidly.  Attempts  were 
made  to  conduct  surveys  when  temperatures  were  within  these  limits  but 
this  was  sometimes  not  possible  due  to  time  constraints.  However  by 
conducting  some  surveys  when  temperatures  were  above  or  below  the 
limits  set  by  Tollestrup  we  were  able  to  test  Tollestrup's  findings 
(Fig.  2  and  3).  Fewer  lizards  were  observed  outside  these  temperature 
limits  as  expected.  Likewise,  fewer  lizards  were  observed  at  the  lower 
ends  of  these  temperature  regimes  with  peaks  at  approximately  31-33°  air 
and  41-47°  soil  temperature.  Thus,  as  might  be  expected,  activity  fell 
sharply  at  temperatures  above  33  and  47°  as  maximum  heat  tolerances  were 
approached,  and  fell  much  less  sharply  with  decreasing  temperatures. 

Soil  temperatures  as  shown  in  Fig.  3  are  significantly  less 
reliable  than  the  air  temperatures  of  Fig.  2.  Air  temperature  remains 
relatively  constant  over  a  large  area  and  over  longer  periods  of  time 
than  does  soil  temperature.  Early  in  the  day  soil  temperature  is 
generally  less  than  air  temperature  then  rises  rapidly  beyond  air  temper- 
ature as  the  day  progresses.  Soil  temperatures  also  vary  widely  with 
slope,  soil  type  and  amount  of  vegetation  present.  Thus  within  a  small 
area  soil  temperature  can  vary  up  to  6-8°  depending  upon  the  nature  of 


the  substrate.  Sandy  soils  both  heat  up  and  cool  down  more  rapidly  than 
clay  or  loam.  Exposed  soils,  even  shaded,  were  warmer  than  soils 
underneath  vegetation.  Length  of  time  the  soil  from  which  temperature 
was  recorded  had  been  in  the  shade  was  also  a  factor.  Thus  soil 
temperatures  recorded  were  only  a  rough  indicator  for  any  given  study 
plot.  Ideally  soil  temperatures  should  be  taken  where  lizards  are 
seen,  whether  in  the  shade  or  direct  sunlight. 

An  average  of  1.42  leopard  lizards  were  seen  per  100  acres  when  air 
temperatures  were  between  25  and  35°,  whereas  only  0.83  were  seen  at 
temperatures  below  25°  and  0.51  at  temperatures  above  35°.  Too  few  surveys 
were  conducted  when  soil  temperatures  were  above  or  below  30-50°  for 
any  significant  lizard  abundance  figures  to  be  obtained;  however  the 
1.32  per  100  acres  recorded  on  surveys  conducted  when  soil  temperatures 
were  between  30  and  50°  is  about  an  order  of  magnitude  more  than  for 
the  few  cases  when  temperatures  exceeded  or  fell  short  of  these  limits. 

Elevation,  within  the  limits  of  our  study  area,  had  little  if 
any  effect  on  leopard  lizard  presence  (Fig.  4).  Lizards  were  recorded  at 
e\/ery  elevation  surveyed  except  3500  feet.  I  suspect  that  elevation 
itself  has  little  effect  on  Blunt-nosed  Leopard  Lizard  distribution, 
instead  habitat,  which  is  directly  affected  by  elevation,  is  the  most 
likely  limiting  factor.  Above  3500  feet  chaparral  and  woodland  rapidly 
replace  desert,  grassland  and  open  scrub  communities  favored  by  leopard 
lizards.  Montanucci  (1970)  gives  Gambeiia  silus'   vertical  range  of 
distribution  in  the  San  Joaquin  Valley  as  2400  feet  suggesting  that  they 
do  not  occur  much  above  2600  feet  (the  low  elevation  of  the  valley  floor 
is  about  200  feet).  This  is  consistent  with  our  findings  from  study 
sites  within  the  San  Joaquin  Valley  and  adjacent  hills;  however  it  does 
not  correspond  with  our  findings  in  the  Cuyama  River  Valley.  The  desert 
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scrub  community  which  silus   prefers  there  occurs  at  much  higher  elevations 
than  does  the  San  Joaquin  Valley  grassland.  We  found  leopard  lizards 
as  high  as  3100  feet  (Fig.  4)  in  the  hills  east  of  the  Cuyama  River  in 
western  Ventura  County. 

Of  the  other  reptiles  seen  within  the  study  plots,  the  Side- 
blotched  Lizard  was  the  most  common  (Table  4)  with  542  recorded.  Besides 
Blunt-nosed  Leopard  Lizards  the  only  other  frequently  encountered  reptile 
was  the  Western  Whiptail  with  158  found.  Blunt-nosed  Leopard  Lizards, 
with  130  found,  and  Western  Whiptails  were  thus  of  approximately  equal 
abundance.  Coast  Horned  Lizards  and  Western  Fence  Lizards  sceioporus 
occidentalis   were  much  less  numerous,  the  latter,  primarily  a  chaparral 
and  forest  dwelling  species,  being  absent  over  much  of  the  area. 

Perhaps  one  of  the  simplest  ways  to  monitor  future  changes  in 
Blunt-nosed  Leopard  Lizard  populations  would  be  to  compare  their  abundance 
relative  to  other  lizard  species  within  their  range,  especially  Western 
Whiptails.  If  whiptails  are  close  competitors  with  leopard  lizards  as 
some  have  suggested  then  their  populations  should  actually  increase  as 
leopard  lizard  populations  decrease,  thus  making  any  such  leopard  lizard 
declines  appear  even  greater  than  they  actually  are.  Likewise,  Side- 
blotched  Lizards  apparently  take  advantage  of  disturbed  habitats  that  would 
be  detrimental  to  Blunt-nosed  Leopard  Lizard  populations,  thus  greatly 
inflating  their  abundance  figures  relative  to  those  for  leopard  lizards. 
Such  comparisons  may  be  risky  but,  nevertheless,  simple  indicators  of 
potential  trouble  for  Blunt-nosed  Leopard  Lizard  populations  in  the  future. 

Potential  Blunt-nosed  Leopard  Lizard  predators  include  most  birds 
of  prey  in  the  region,  Greater  Roadrunners  Geococcyx  calif ornianus ,  foxes 
Vulpes  macrotis   and  Urocyon  cinereoargenteus ,  Badgers  Taxidea   taxum, 
Spotted  Skunks  Spilogale  putorius,      Raccoons  Procyon  lotor,   and  the 
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larger  snakes  (Montanucci  1965).  Some  of  these  are  primarily  nocturnal 
and,  thus,  no  real  threat  as  a  predator.  Others  are  sparsely  distributed 
and  also  not  significant  predators.  Some  diurnal  raptors  such  as  the 
American  Kestrel  Faico  sparverius   are  primarily  winter  visitors  within 
the  range  of  Gambelia  silus.     The  Loggerhead  Shrike  Lanius  ludovicianus 
because  of  its  relative  abundance  (89  in  the  study  plots),  diurnal  nature 
and  preference  for  small  and  medium-sized  lizards  is  unquestionably  a 
major  predator  on  leopard  lizards.  Burrowing  Owls  Athene  cunicuiaria 
are  also  major  predators.  Even  though  Burrowing  Owls  are  primarily 
nocturnal,  leopard  lizards  are  frequently  found  in  Burrowing  Owl  pellets. 
Greater  Roadrunners  specialize  on  lizards  and  snakes  and  can  easily  handle 
an  adult  leopard  lizard;  however  roadrunners  are  relatively  uncommon 
with  only  six  seen  in  the  study  plots  (Table  4).  Most  snakes  are 
probably  significant  predators  as  they  share  the  same  burrows  with 
leopard  lizards  and  chance  encounters  are  more  likely  than  they  would 
be  otherwise. 

Since  Blunt-nosed  Leopard  Lizards  use  mammal  burrows  as  refugia 
from  predators  and  the  intense  mid-day  heat  (Montanucci  1965,  Tollestrup 
1976,1979,  personal  observation)  the  presence  of  burrows  is  a  major 
component  of  the  Blunt-nosed  Leopard  Lizard's  environment.  Using  the 
r&dent  burrow  index  described  in  the  Methods  section  of  this  paper  we 
compared  the  relative  frequency  of  rodent  burrows  with  relative  abundance 
of  leopard  lizards  (Fig.  5).  A  linear  regression  of  rbi  values  against 
leopard  lizard  numbers  shows  a  slight  positive  correlation  (r  =  0.143). 
Because  many  other  factors  along  with  rodent  burrows  also  affect  leopard 
lizard  numbers  the  fit  is  relatively  poor.  A  comparison  of  absolute  numbers 
of  rodent  burrows  with  absolute  lizard  densities  taken  from  repeatedly 
surveyed,  smaller  study  plots  would,  perhaps,  yield  a  better  fit  but  the 
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presence  of  other  environmental  variables  would  always  obscure  the 
direct  relationship  between  rodent  burrows  and  lizard  numbers. 

Vegetational  surveys  were  conducted  using  the  toe-point 
plant  sampling  technique  described  on  pp.  5  and  6.  The  percent 
composition  of  grasses  and  other  annuals  were  recorded  along  with 
the  percent  composition  of  perennial  shrubs  and  subshrubs  in  each  study 
plot.  In  addition  the  amount  of  grass  cover,  perennial  cover,  type  of 
substrate  and  grass  height  and  density  were  recorded  within  each  study  plot. 

Grassland  and  mixed  grassland-scrub  are  the  predominant  habitat 
types  within  the  limits  of  the  74  study  plots  in  the  San  Joaquin  Valley 
and  adjacent  foothills,  covering  all  but  120  acres  of  the  18,000  acres 
surveyed.  One  study  plot  (No.  121)  is  a  suaeda/AUenroifea   alkali 
basin  and  another  (No.  39)  is  predominantly  chaparral.  In  the  Cuyama 
River  Valley  desert  scrub  replaces  grassland  in  many  areas.  Additional 
acreage  consists  of  vegetation -free  sandy  river  bed  and  parts  of  some  study 
plots  are  under  cultivation. 

In  the  grassland  communities  the  predominant  vegetation  was 
nearly  always  Bromus  rubens  with  smaller  amounts  of  schlsmus  arabicus 
and  Festuca  myuros.     Schismus  arabicus   was  the  dominant  grass  in  five 
study  plots  and  Festuca  myuros   was  dominant  in  two  others.  Of  the 

flowering  annuals  Erodium  cicutarium   was  the  most  plentiful.  Amsinckia 

spp.  were  also  plentiful  in  some  regions  as  was  Lepidium  nitidum. 
saisoia  iberica   and  an  unidentified  Eriogonum  were  also  frequently 
encountered  in  some  areas  but  as  last  year's  dead  stalks,  many  of  which 
were  still  standing. 

Among  the  grassland  perennials  Atriplex  poiycarpa  was  the  most 
widespread  shrub  and  Gutierrezia  bracteata  was  the  second  most  widespread. 
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On  a  total  acreage  basis  Astragalus  lentiginosus   was  the  most  abundant 
perennial  covering  a  total  of  2286  acres  (Table  5)  to  only  1111  acres 
for  Atriplex  polycarpa   and  871  acres  for  Gutierrezia  bracteata. 
However,  Astragalus  lentiginosus   was  restricted  almost  entirely  to  the 
Panorama  Range  and  southern  portion  of  the  Temblor  Range  where  it  was 
quite  abundant.  This  plant,  though  a  perennial,  is  generally  prostrate 
and  dies  back  to  the  rootstock  by  mid-May.  Thus  Astragalus  lentiginosus 
is  not  an  important  shade  plant  and  offers  little  or  no  topographic 
relief  as  do  the  true  Shrubs.  Eriogonum  fasciculatum   SSp.  polifolium 
the  third  most  abundant  shrub  (135  acres)  is  a  fairly  widespread  plant 
of  the  foothills,  found  in  rocky  soils  on  moderate  to  steep  slopes. 
Ephedra  calif ornica   is  restricted  to  rocky  soils  at  elevations  above 
2100  feet  in  the  Coast  Ranges  where  it  is  plentiful;  however  it  is  also 
found  in  sandy  soil  in  the  desert  scrub  community  of  the  Cuyama  River 
Valley.  Other  important  shrubs  encountered  frequently  were  Eastwoodia 
elegans,   Isomeris  arborea,   Eurotia  lanata,   Haplopappus  acradenius   var. 
bracteosus   and  Hymenoclea  salsola. 

Blunt-nosed  Leopard  Lizards  preferred  grassland  mixed  with 
scrub  to  pure  grassland,  becoming  increasingly  common  with  increasing 
amounts  of  scrub  cover  (Table  6).  The  slightly  larger  percentage  (0.54) 
of  Blunt-nosed  Leopard  Lizards  in  grassland  with  less  than  1%  scrub 
cover  may  reflect  the  relative  abundance  of  leopard  lizards  in  sparsely 
vegetated  schismus   grassland  where  the  grasses  are  generally  less  than 
10  cm.  high.  These  areas  have  high  ground  squirrel  populations  and 
a  prevalence  of  bare  ground  that  serves  as  lizard  basking  sites.  The 
other  "pure"  grasslands,  on  the  other  hand,  consisted  of  dense  stands 
of  Bromus  rubens  with  little  open  space  other  than  washes  and  trails. 
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Figure  6  shows  a  slight  positive  correlation  (r  =  0.057)  of  leopard 
lizard  numbers  with  increasing  amounts  of  schismus.     Though  not  signi- 
ficant statistically  I  suspect  that  the  correlation  is  real.  Leopard 
lizards  were  especially  abundant  in  the  schismus   grasslands  of  the 
Elkhorn  Hills,  yet  absent  in  the  adjacent  Bromus   dominated  grasslands 
of  the  Elkhorn  Plain  (Table  7).  The  correlation  is,  of  course,  not 
with  schismus   directly  but  with  the  open  space  that  schismus   grasslands 
afford.  Likewise  most  grassland-scrub  habitats  with  moderate  amounts 
of  scrub  cover  were  found  in  low,  rolling  hills  which  provide  numerous 
washes  and  therefore  larger  populations  of  leopard  lizards.  The  shrubs, 
in  providing  some  topographic  relief,  may  also  serve  to  protect  the 
lizards  from  predation  as  well.  Leopard  lizards  were  abundant  in  a 
similar  physiographic  condition  in  the  Cuyama  River  Valley  (Table  7).  The  desert 
scrub  community  there  is  quite  different  from  the  grassland-scrub 
community  of  the  Coast  Ranges  and  San  Joaquin  Valley;  however  there  is 
much  open  ground  and  a  moderate  amount  of  shrubs  providing  physiographic 
conditions  similar  to  those  of  the  grassland-scrub  community. 

Leopard  lizards  generally  avoided  the  Cuyama  River  bed  itself 
where  there  was  no  vegetation  cover  nor  any  rodent  burrows.  Both  rodent 
furrows  and  shrubs  provide  protection  from  the  mid-day  sun  as  well  as 
predators.  As  expected  no  leopard  lizards  (or  any  other  lizards)  were 
found  in  the  cultivated  fields,  nor  were  any  found  in  the  chaparral  or 
frequently  flooded  alkali  plains  on  the  San  Joaquin  Valley  floor.  A 
recently  burned  portion  of  Study  Plot  61  also  had  no  Blunt-nosed  Leopard 
Lizards  though  several  Western  Whiptails  were  seen  there.  No  leopard 
lizards  were  seen  in  the  unburned  portion  of  Study  Plot  61  either. 

Figures  7  through  g  show  the  relationship  between  leopard  lizard 
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numbers  and  the  amount  of  ground  cover.  Thick  gound  cover  impedes 
leopard  lizard  movements,  thus  interfering  with  foraging  and  escape 
from  predation.  There  is  a  slight  negative  correlation  (r  =  -0.224) 
between  lizard  numbers  and  percent  litter  as  shown  in  Fig.  7.  Percent 
litter  is  the  inverse  of  percent  bare  ground,  gravel  and  rocks.  Again 
the  comparisons  are  crude  because  of  the  many  other  environmental 
variables  affecting  leopard  lizard  abundance  in  each  plot.  Likewise 
the  percent  of  primary  canopy  cover  (predominantly  grasses)  is  inversely 
correlated  with  leopard  lizard  abundance  (Fig.  8)  with  a  correlation 
of  r  =  -0.305.  Grass  density  (Fig.  9)  is  also  negatively  correlated 
with  Leopard  Lizard  numbers.  When  the  percent  of  stops  where  grass 
densities  were  recorded  as  sparse  or  thin  is  compared  with  lizard 
numbers  a  correlation  coefficient  of  r=  -0.121  is  obtained.  These 
figures  serve  only  as  indicators  of  some  of  the  environmental  factors 
affecting  leopard  distribution  and  abundance.  They  suggest  further 
areas  of  study  where  these  factors  can  be  more  critically  determined. 
Future  studies  should  focus  on  examining  sample  plots  from  each  of 
several  habitat  types  and  rigorously  testing  the  effects  of  bare  ground 
litter,  grass  cover,  and  grass  densities  on  leopard  lizard  densities 
to  determine  the  extent  to  which  each  parameter  contributes. 
^    As  suggested  in  Table  6  the  number  of  leopard  lizards  present 
in  an  area  increases  with  increasing  proportions  of  perennial  shrubs 
within  grassland  communities.  Figure  10  also  suggests  that  this  is 
the  case.  There  is  a  slight  correlation  (r  =  0.330)  between  percent  of 
perennial  cover  and  leopard  lizard  numbers.  Leopard  lizard  numbers, 
however,  could  not  be  correlated  with  the  presence  or  absence  of  any 
particular  species  of  perennial.  Although  Atripiex  poiycarpa 
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and  Gutierrezia  bracteata   are  certainly  predominant  in  most 
of  the  grassland  study  plots  Blunt-nosed  Leopard  Lizards  apparently 
show  no  preference  for  one  or  the  other,  nor  for  any  of  the  other  less 
abundant  shrubs. 

MANAGEMENT  RECOMMENDATIONS 
The  Blunt-nosed  Leopard  Lizard  is  presently  greatly  reduced 
in  numbers  and  range  within  the  San  Joaquin  Valley  but  remains  relatively 
common  and  widespread  in  the  inner  Coast  Ranges  on  the  west  and  south 
sides  of  the  valley.  The  greatest  single  threat  to  the  leopard  lizard 
has  been  the  rapid  spread  of  agriculture  in  the  valley.  Lands  under 
cultivation  cannot  support  leopard  lizards.  As  the  population  of 
the  San  Joaquin  Valley  continues  to  increase,man's  demands  on  the  land 
will  also  increase.  Agricultural  concerns,  including  orchards  and  vineyards, 
will  continue  to  spread  into  the  foothills  and  valleys  to  the  west  of 
the  Valley.  Insect  spraying  and  rodent  poisoning  programs  associated  with 
farming  and  ranching  are  also  detrimental  to  other  animals  including 
the  Blunt-nosed  Leopard  Lizard. 

In  addition  to  agriculture  other  activities  such  as  oil  and 
gas  development  and  mining  could  also  have  a  detrimental  effect  on 
BHunt-nosed  Leopard  Lizards  and  their  habitat,  especially  if  allowed  to 
proliferate  unchecked.  A  moderate  amount  of  oil  and  gas  development 
in  areas  unsuited  for  Blunt-nosed  Leopard  Lizards  should  be  acceptable, 
however.  The  small  amount  of  land  clearing  accompanying  oil  exploration 
and  drilling  would  create  basking  and  foraging  areas  in  what  may 
otherwise  be  solid  grassland.  However,  increased  vehicle  activity  on 
access  roads  and  around  drilling  sites  would  certainly  be  detrimental 
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as  would  the  inevitable  run-off  of  crude  oil  into  washes  and  gulleys 
in  the  vicinity.  These  negative  impacts  could  easily  outweigh  the 
advantages.  We  found  leopard  lizards  in  moderate  numbers  in  areas  where 
light  oil  and  gas  development  activity  was  taking  place  (e.g.  Study  Plots 
2,  3,  4,  9,  10,  11,  12,  13  60,  71  and  123;  0.28  Gambelia/ 100  acres) 
but  no  leopard  lizards  in  areas  where  heavy  oil  and  gas  development 
had  occurred  (Study  Plots  7,  47  and  122). 

Certainly  no  agricultural  or  oil  development  should  be  allowed 
in  areas  where  leopard  lizards  are  still  relatively  common.  Such  areas 
include  the  Cuyama  River  Valley  and  adjacent  foothills  and  canyons  to 
the  east,  the  entire  length  of  the  Temblor  Range  and  the  Panorama  and 
Elkhorn  Hills.  All  existing  Blunt-nosed  Leopard  Lizard  habitat  on 
the  San  Joaquin  Valley  floor  should  also  be  preserved  since  the  valley 
population  may  prove  to  be  subspecifically  distinct  from  foothill  populations, 
This  would  include  Study  Plots  21,  27,  28,  71,  123,  124,  125  and  126. 
Moderate  oil  development  may  be  permissible  in  portions  of  the  Elkhorn 
Plain  and  Carrizo  Plain  where  leopard  lizards  are  not  found,  providing 
access  roads  and  pipelines  do  not  impact  habitats  in  the  adjacent  Elkhorn 
and  Panorama  Hills.  Also  oil  and  gas  development  may  be  permissible 
in  areas  of  unsuitable  habitat  such  as  flood  plains,  chaparral  and  areas 
recently  under  cultivation.  I  would  strongly  urge  that  no  further 
agricultural  development  be  permitted  on  BLM  lands  within  the  Blunt-nosed 
Leopard  Lizard's  remaining  range. 

In  the  Cuyama  River  Valley  agricultural  expansion  on  to  BLM  land 
has  already  taken  place  at  the  expense  of  desert  scrub— an  optimum  Blunt- 
nosed  Leopard  Lizard  habitat.  If  possible  these  areas  should  be  returned 
to  their  original  state  and  no  more  cultivation  allowed.  Nor  should  oil 
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development  be  permitted  here.  Ballinger  Canyon  is  particularly 
important  for  it  is  here  that  the  ranges  of  Gambelia  silus   and  Gambelia 
wisiizenii   overlap.  It  is  only  through  studies  of  interactions  between 
these  two  closely  related  forms  in  the  wild  that  we  can  determine  the 
precise  nature  of  their  relationships.  Such  populations  are  important 
as  living  laboratories  of  evolution  in  progress.  These  "near"  or 
"semi-species"  are  important  in  enabling  us  to  better  understand  the  processes 
of  evolution.  The  two  leopard  lizards,  silus   and  wisiizenii   appear  to 
be  two  such  near  species.  Whether  or  not  they  are  actually  distinct 
species  can  only  be  determined  through  further  examination  of  the 
population  in  and  near  Ballinger  Canyon. 

Ballinger  Canyon  is  also  important  as  the  westernmost  extension  of 
the  Mohave  Desert.  It  represents  a  finger  of  desert  that  spills  over 
into  the  coastal  slope  resulting  in  a  strange  admixture  of  plants  and 
animals  from  two  ^ery   different  regions.  The  result  is  a  unique 
biological  community,  one  that  should  certainly  be  preserved  in  its 
present  state.  At  the  moment  the  problem  of  off-road  vehicle  use  appears 
to  be  particularly  acute  here.  There  is  no  foreseeable  threat  from 
agricultural  or  oil  interests. 

A  list  of  each  study  plot  and  its  recommended  management  is  given 
Yn  Table  8.  It  is  imperative  that  large  blocks  of  critical  Blunt-nosed 
Leopard  Lizard  habitat  be  preserved  in  tact,  rather  than  many  smaller  parcels, 
to  avoid  the  "island"  effect  (Diamond  1975,  Diamond  and  May  1976). 
Isolated  populations,  if  too  small,  will  frequently  become  extinct  due  to 
random  fluctuations  in  population  size  with  no  concomitant  immigration 
of  individuals  from  adjacent  populations. 
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Present  Status  of  Blunt-nosed  Leopard  Lizards 

According  to  Montanucci  (personal  communication)  many  more 
Blunt-nosed  Leopard  Lizards  were  seen  in  the  1960s  than  during  the 
present  study.  Of  course,  these  are  only  impressions  and  a  direct 
comparison  using  the  same  censusing  techniques  would  be  the  only  way  to 
document  such  a  decline.  Blunt-nosed  Leopard  Lizards  are  certainly 
plentiful  in  some  regions,  but  seriously  endangered  in  others  such 
as  the  San  Joaquin  Valley  floor.  At  the  present  rate  of  resource 
development  in  the  Valley  many  existing  populations  will  surely  be 
gone  within  the  next  decade. 

But  what  is  the  extent  of  the  Blunt-nosed  Leopard  Lizard's  range 
in  the  inner  Coast  Ranges  and  along  the  Cuyama  and  Salinas  River  Valleys? 
The  Blunt-nosed  Leopard  Lizard  may  be  more  common  in  such  areas  as  the 
Elkhorn  and  Panorama  Hills  and  parts  of  the  Temblor  Range  than  previously 
suspected.  But  it  is  definitely  in  trouble  within  the  San  Joaquin  Valley 
proper.  And  since  this  population  is  morphologically,  perhaps  subspecifically 
distinct,  it  is  imperative  that  it  not  be  lost. 

A  thorough  review  of  the  Blunt-nosed  Leopard  Lizard's  present  status 
is  certainly  needed.  What  are  the  altitudinal  limits  of  its  range? 
What  are  its  habitat  preferences  at  the  limits  of  its  range?  It  is  in 
tnese  areas  that  the  true  limiting  factors  to  its  distribution  can  be  determined. 
How  far  down  the  Cuyama  River  does  it  extend?  Is  it  in  the  upper  Salinas 
River  Valley?  What  is  its  present  status  in  the  foothills  of  the 
Sierra  Nevada?  These  questions  need  to  be  addressed  in  future  studies. 

Additional  information  on  rates  of  land  development  in  the  area  is 
needed.  What  is  the  extent  of  potentially  arable  lands  within  the 
range  of  the  Blunt-nosed  Leopard  Lizard  given  our  present  and  projected 
future  technology?  Careful  monitoring  of  future  land  development  and 
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its  proper  management  is  essential  to  avoid  fragmenting  existing 
Blunt-nosed  Leopard  Lizard  habitat  and  creating  an  island  effect.  Any 
fragmentation  of  critical  Blunt-nosed  Leopard  Lizard  habitat  below  1000 
acres  could  have  serious  long-term  consequences. 

Thorough  censuses  of  lizards  in  a  large  number  of  relatively 
small  parcels  of  land  are  necessary  to  accurately  determine  lizard  densities 
and  critical  habitat  components.  These  have  already  been  initiated  by 
BLM  near  Taft  and  should  continue  in  other  areas  within  the  Blunt-nosed 
Leopard  Lizard's  range. 


\ 
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Table  1.  Vegetational  composition  of  the  BNLL  study  plots.  [A  key  to  the  plant  codes  used  in  this  table 


is  found  on 

p.  41.] 

Study 

No. 

Primary 

Secondary 

Gras: 

Grass 

Plot 

Acres 

Habitat(s) 

Sub^&trate 

Canopy 

Canopy 

Perennials 

Compos. 

Height/Density 

la 

55 

grazed 

litter  79% 

43  acres  (79%) 

7  acres  (13%) 

2  acres  (3%) 

BRRU 

57% 

grassland 

earth  18% 

grass  100% 

grass  60% 

ATPO  81% 

SCAR 

37% 

rock    3% 

AMSI   20% 
ATPO   20% 

HAAC  13% 
ASTR   7% 

FEMY 

6% 

lb 

25 

large  wash 

litter  53% 

9  acres  (35%) 

none 

—  (<1%) 

HORD 

60% 

earth  47% 

grass  83% 
SAIB  17% 

ATPO  88% 
GUBR  1 2% 

FEMY 

40% 

2 

160 

grazed 

litter  85% 

140  acres  (88%) 

12  acres  (8%) 

4  acres(2.5%) 

BRRU 

60% 

grassland 

earth  13% 
gravel  3% 

grass  100% 

grass  67% 
ATPO   33% 

ATPO  93% 
HAAC   8% 

SCAR 

40% 

3 

440 

grazed 

litter  76% 

312  acres  (71%) 

22  acres  (5%) 

9  acres  (2%) 

BRRU 

49% 

<1 Ocm   48% 

grassland 

earth  24% 

grass  99% 

qrass  55% 

ATPO  77% 

SCAR 

33% 

10-60cm  52% 

LENI    1% 

ASLE   18% 

GUBR  18% 

FEMY 

17% 

GUBR    1% 

SAIB   18% 
HYSA   9% 

HYSA   5% 

- 

4 

640 

grazed 

litter  81% 

518  acres  (81%) 

160  acres  (25%) 

13  acres  (2%) 

BRRU 

66% 

10-60cm  42% 

grassland 

earth  18% 

grass  98% 

grass  43% 
AMSI   29% 
ASLE   14% 
GUBR   1 4% 

ATPO  72% 
EAEL  13% 
GUBR  13% 

SCAR 
FEMY 

22% 
12% 

>60cm   58% 

5 

80 

grazed 

litter  70% 

52  acres  (65%) 

none 

2  acres  (3%) 

BRRU 

57% 

grassland 

earth  23% 
gravel  7% 

grass  89% 
AMSI    8% 
ATPO    4% 

ATPO  71% 
HYSA  23% 
GUBR   5% 

SCAR 

43% 

6 

120 

grassland, 

litter  80% 

108  acres  (90%) 

23  acres  (19%) 

13  acres  (11%) 

BRRU 

6R% 

Atriplex 

earth  20% 

grass  100% 

grass  38% 
ASTR   23% 

ATPO  53% 

SCAR 

18% 
14% 

GUBR  33% 

FEMY 

GUBR   39% 

??   14% 

7 

640 

grazed 

litter  83% 

i38  acres  (84%) 

58  acres  (9%) 

19  acres  (3%) 

BRRU 

75% 

10-60cm  100% 

grassland 

earth  16% 

grass  99% 

grass  72% 

ATPO  54% 

FEMY 

12% 

GUBR   1 3% 

HYSA  20% 

SCAR 

12% 

AMSI    7% 

GUBR  21% 

r\3 


Table  1    (cont'd) 


Study 

No. 

Primary 

Secondary 

Gras 

s 

Grass 

Plot 

Acres 

Habitat(s) 

Substrate 

Canopy 

Canopy 

Perennials 

Compos. 

Height/Density 

8 

640 

grazed 

litter 
ear1fn 

86% 

538  acres  (84%) 

96  acres  (15%) 

6  acres  (1%) 

BRRU 

79% 

<10cm 

63% 

grassland 

14% 

grass  94% 

grass  90% 

ATPO  92% 

SCAR 

13% 

10-60cm 

37% 

LENI    3% 

GUBR    8% 

GUBR   5% 

FEMY 

6% 

thin 

30% 

??     3% 

??     2% 

??    3% 

f.  dense70% 

9 

640 

grazed 

litter 

79% 

416  acres  (65%) 

45  acres  (7%) 

13  acres  (2%) 

BRRU 

72% 

<10cm 

92% 

grassland 

earth 

18% 

grass  99% 

grass  91% 

ATPO  68% 

SCAR 

11% 

10-60cm 

8% 

gravel 

1% 

ATPO    1% 

ATPO    9% 

GUBR  14% 

FEMY 

9% 

thin 

23% 

rock 

2% 

GUBR    1% 

ASLE   1% 
??   17% 

?? 

7% 

f.dense 
dense 

69% 

8% 

10 

640 

grazed 

litter 

87% 

499  acres  (78%) 

45  acres  (7%) 

19  acres  (3%) 

BRRU 

77% 

<10cm 

77% 

grassland 

earth 

11% 

grass  100% 

grass  91% 

ATPO  76% 

SCAR 

10% 

10-60cm 

23% 

rock 

2% 

ATPO    9% 

GUBR  1 5% 
HAAC   9% 

FEMY 

13% 

f.dense 
dense 

50% 
50% 

11 

120 

grazed 

litter 

78% 

100  acres  (83%) 

44  acres  (37%) 

4  acres  (3%) 

BRRU 

80% 

grassland 

earth 

22% 

grass  100% 

grass  91% 
ATPO   9% 

ATPO  100% 

FEMY 

20% 

12 

80 

grazed 

litter 

78% 

68  acres  (85%) 

15  acres  (19%) 

2  acres  (2%) 

BRRU 

77% 

grassland 

earth 

22% 

grass  100% 

grass  87% 
ATPO   12% 

ATPO  100% 

FEMY 

22% 

13 

80  grazed 

litter 

78% 

68  acres  (85%) 

15  acres  (19%) 

2  acres  (2%) 

BRRU 

77% 

grassland 

earth 

22% 

grass  100% 

grass  87% 
ATPO   12% 

ATPO  100% 

FEMY 

22% 

14 

80 

grazed 

litter 

77% 

74  acres  (92%) 

22  acres  (27%) 

2  acres  (3%) 

BRRU 

87% 

grassland 

earth 

22% 

grass  100% 

grass  91% 
GUBR   9% 

ATPO  87% 
GUBR  12% 

FEMY 

13% 

15 

120 

grazed 

litter 

87% 

83  acres  (69%) 

none 

—  (<1%) 

BRRU 

58% 

<10cm 

60% 

'grassland 

earth 
rock 

11% 

1% 

grass  100% 

ATPO  92% 
GUBR   8% 

FEMY 

42% 

10-60cm 
f.dense 
dense 

40% 
60% 
40% 

16 

80 

grazed 

litter 

87% 

58  acres  (72%) 

1  acre  (1%) 

1  acre  (1%) 

FEMY 

60% 

<10cm 

75% 

grassland 

earth 

12% 

grass  100% 

ASLE  100% 

ATPO  78% 
ASLE  22% 

BRRU 

40% 

10-60cm 
thin 
f.dense 
dense 

25% 

5% 

63% 

32% 

ro 


t, 


ble  1   (cont'd), 


Study 

No. 

Primary 

Secondary 

Grass 

Grass 

Plot 

Acres 

Habitat(s) 

Substrate 

Canopy 

Canopy 

Perennials 

Compos. 

Heiqht/D 

2ns ity 

17 

40 

grazed 

litter 
ecfrth 

86°/ 

32  acres  (81%) 

none 

—  (<1%) 

BRRU 

60% 

10-60cm 

100% 

grassland 

142 

grass  100% 

ATP0  89% 

FEMY 

40% 

f.  dense 

35% 

??  11% 

dense 

65% 

18 

80 

grazed 

litter 

88% 

58  acres  (72%) 

1  acre 

(1%) 

1  acre  (1%) 

BRRU 

40% 

<10cm 

75% 

grassland 

earth 

13% 

grass  100% 

ASLE 

100% 

ATP0  78% 
ASLE  22% 

FEMY 

60% 

10-60cm 
thin 

25% 
5% 

f.  dense  63% 

dense 

32% 

21 

160 

grazed 
grassland 

litter 

100% 

160  acres (100%) 
grass  100% 

none 

—  «1%) 
none  recorded 

BRRU 

100% 

27 

40 

grazed 

litter 

94% 

38  acres  (94%) 

—  (<1%) 

BRRU 

70% 

grassland 

earth 

6% 

grass  100% 

none  recorded 

FEMY 
SCAR 

20% 
10% 

28 

320 

grazed 

litter 

98% 

314  acres  (98%) 

none 

—  (<1%) 

BRRU 

70% 

grassland 

earth 

3% 

grass  100% 

none  recorded 

FEMY 
SCAR 

20% 

10% 

30 

440 

grazed 

litter 

85% 

387  acres  (88%) 

53  acres 

(12%) 

4  acres  (1%) 

BRRU 

97% 

<10cm 

8% 

grassland 

earth 

5% 

grass  97% 

grass 

80% 

ISAR  38% 

SCAR 

1% 

10-60cm 

81% 

gravel 

7% 

SAIB   1% 

ISAR 

4% 

HAAC  23% 

FEMY 

2% 

>60cm 

10% 

rock 

3% 

AMSI   1% 
ERIO   1% 
GUBR  <1% 

SAIB 
ERIO 

11% 

4% 

GUBR  21% 
ERFA  15% 
EAEL  4% 

sparse 
thin 
f. dense 
dense 

12% 
18% 

31% 
39% 

31 

80 

grazed 

litter 

75% 

70  acres  (87%) 

20  acres 

(25%) 

2  acres  (3%) 

BRRU 

87% 

<10cm 

12% 

grassland 

earth 

10% 

grass  91% 

grass 

80% 

ISAR  77% 

FERE 

8% 

10-60cm 

87% 

gravel 

8% 

EAEL   3% 

ERIO 

10% 

ATPO  12% 

FEMY 

5% 

sparse 

16% 

rocks 

3% 

AMSI 

10% 

EAEL  8% 

thin 

19% 

EAEL 

3% 

HAAC  4% 

f. dense 
dense 

34% 
31% 

32 

40 

grazed 

litter 

90% 

30  acres  (75%) 

4  acres 

(10%) 

—  (<1%) 

BRRU 

94% 

<10cm 

13% 

grassland 

earth 

10% 

grass  100% 

grass 

100% 

ISAR  100% 

FEMY 
FERE 

3% 
3% 

10-60cm 

>60cm 

sparse 

thin 

f. dense 
dense  " 

80% 
6% 
13% 
13% 
53% 
20% 

% 


ble  1    (cont'd), 


Study 
Plot 

No. 
Acres 

i 
Habitat(s) 

i 
Substrate 

Primary 
Canopy 

Secondary 
Canopy 

Perennials 

Grass 
Compos. 

Grass 
-leight/Density 

33 

120 

grazed 
grassland 

1  Uter 
earth 
gravel 
rocks 

85% 

2% 
10% 

2% 

104  acres  (87%] 
grass  98% 
ERI0    2% 

24  acres  (20%)    —  (<1%) 

grass  67%      ISAR  63% 

SAIB  17%      ATP0  30% 

ERI0  17%      ERFA  3% 

GUBR  3% 

BRRU  80% 
FERE  14% 
FEMY  6% 

<10cm    8% 
10- 60cm  89% 
>60cm    3% 
sparse  10% 
thin    8% 
f. dense  37% 
dense   45% 

34 

80 

grazed 
grassland 

1 i  tter 

earth 

gravel 

90% 
8% 
3% 

66  acres  (82%) 
grass  93% 
SAIB   6% 

8  acres  (10%) 
grass  50% 
SAIB  50% 

—  (<1%) 
ISAR  100% 

BRRU  97% 
FEMY  3% 

10-60cm  96% 
>60cm    4% 
sparse   3% 
thin    21% 
f. dense  28% 
dense   48% 

38 

120 

grazed 
grassland 

litter  94% 
earth   3% 
gravel  2% 
cow. pie  2% 

102  acres  (85%) 
grass  92% 
LENI    4% 
??    4% 

26  acres  (22%) 
grass  100% 

4  acres  (3%) 
GUBR  74% 
EULA  21% 
HAAC  5% 

BRRU  97% 
SCAR  2% 
FERE  1% 

<1  Ocm   9% 
10-60cm  91% 
sparse   9% 
thin   20% 
f. dense  43% 
dense   28% 

39 

80 

chaparral , 
grassland 

litter 
earth 
rock 
GUBR 

70% 

15% 

12% 

2% 

62  acres  (77%) 
grass  94% 
GUBR   3% 
SAME   3% 

30  acres  (37%) 

grass  80% 

SAME   7% 

ERFA   7% 

??    7% 

12  acres  (15%; 
ERFA  27% 
SAME  24% 
GUBR  20% 
EAEL  7% 
ARCA  5% 
LUPI  2% 
??  14% 

BRRU  53% 
FEMY  39% 
AVEN  6% 
SCAR  2% 

10-60cm  100% 
sparse  19% 
thin   43% 
f. dense  19% 
dense   19% 

44 

40 

.grazed 
grassland 

litter 
earth 

95% 
5% 

32  acres  (31%) 
grass  100% 

none 

—  (<1%) 
none  recorded 

?? 

<10cm   12% 
10- 60cm  88% 
f. dense  12% 
dense   88% 

45 

40 

grazed 
grassland 

litter 
earth 

95% 
5% 

38  acres  (95%) 
grass  100% 

24  acres  (60%) 
grass  100% 

—  (<1%) 
GUBR  80% 
ATPO  20% 

BRRU  90% 
FEMY  10% 

Wo 


1e  1   (cont'd). 


Study 

No. 

Primary 

Secondary 

Gras 

s 

Grass 

Plot 

Acres 

Habitat(s) 

Substrate 

Canopy 

Canopy 

Perennials 

Compos . 

Height/ Density 

46 

2080 

grazed 

litter 
ec*fth 

86% 

1893  acres  (91%) 

333  acres  (16%) 

104  acres  (5%) 

BRRU 

90% 

<10cm 

9% 

grassland 

6% 

grass  97% 

grass  40% 

ATPO  39% 

FEMY 

8% 

10-60cm 

85% 

gravel 

6% 

EAEL   <1% 

ERIO   34% 

GUBR  25% 

SCAR 

1% 

>60cm 

6% 

rock 

2% 

ATPO   <1% 
ERIO    1% 
GUBR   <1% 
LENI   <1% 

ATPO   12% 
ERFA    6% 
EAEL    4% 
AMSI    2% 
GUBR   <1% 
EULA   <1% 

ERFA  20% 
EULA   5% 
ISAR   5% 
??    3% 
EAEL   2% 
HAAC   1% 

FERE 

1% 

sparse 
thin 
f. dense 
dense 

13% 
21% 
38% 
26% 

47 

320 

disturbed 

litter 

69% 

243  acres  (76%) 

74  acres  (23%) 

8  acres  (3%) 

BRRU 

94% 

<10cm 

31% 

grassland 

earth 

13% 

grass  100% 

grass  89% 

ATPO  61% 

FEMY 

3% 

10-60cm 

67% 

gravel 

16% 

ATPO   11% 

GUBR  21% 

FERE 

2% 

>60cm 

2% 

other 

2% 

HAAC   7% 
EULA   6% 
ISAR   5% 

sparse 
thin 

f.  dense 
dense 

14% 
25% 
40% 
21% 

48 

80 

grazed 

litter 

85% 

66  acres  (82%) 

none 

—  (<1%) 

BRRU 

88% 

<10cm 

15% 

grassland 

gravel 

lb* 

grass  100% 

ATPO  100% 

FEMY 

12% 

10-60cm 
>60cm 
thin 

f.  dense 
dense 

81% 

3% 

9% 

73% 

18% 

49 

230 

grazed 

litter 

92% 

219  acres  (95%) 

46  acres  (20%) 

—  (<1%) 

BRRU 

92% 

<10cm 

14% 

grassland 

gravel 

5% 

grass  97% 

grass  5% 

ATPO  67% 

FEMY 

6% 

10-60cm 

72% 

earth 

3% 

ERCI   1% 

ERIO  80% 

ISAR  33% 

FERE 

1% 

>60cm 

14% 

AMSI   1% 

AMSI  15% 

SCAR 

1% 

sparse 
thin 

f.  dense 
dense 

4% 
15% 
74% 

7% 

50 

200 

grazed 

1 i  tter 

87% 

176  acres  (88%) 

42  acres  (21%) 

8  acres  (4%) 

BRRU 

90% 

<10cm 

19% 

grassland 

earth 

12% 

grass  96% 

grass  53% 

ATPO  44% 

SCAR 

4% 

10-60cm 

69% 

gravel 

1% 

ERCI    3% 

ATPO  21% 
ERCI  26% 

GUBR  42% 
ASLE  4% 
ISAR  4% 
EAEL  3% 
ERFA  2% 
EULA  2% 

FEMY 
AVEN 

4% 
2% 

>60cm 

12% 

ro 


fan^i 


Tafffe  1    (cont'd). 




Study 

No. 

Primary 

Secondary 

Grass 

Grass 

Plot 

Acres 

Habitat(s) 

Substrate 

Canopy 

Canopy 

Perennials 

Compos. 

Height/Density 

51 

40 

grazed 

1 i  tter 

86% 

34  acres  (86%) 

3  acres  (7%) 

—  (<1%) 

BRRU  100% 

grassland 

eartfi 
gravel 

7% 

7% 

grass  92% 
ERCI   7% 

ERCI  80% 
EAEL  20% 

ATPO  50% 
EAEL  29% 
ERFA  21% 

53 

80 

grazed 

litter 

90% 

76  acres  (95%) 

60  acres  (75%) 

4  acres  (5%) 

BRRU  94% 

grassland 

earth 
gravel 

7% 
2% 

grass  97% 
ERI0   3% 

ERCI  100% 

EAEL  35% 
GUBR  22% 
ATPO  22% 
ERFA  20% 

FEMY  6% 

54 

160 

grazed 

litter 

90% 

134  acres  (84%) 

94  acres  (59%) 

6  acres  (4%) 

BRRU  97% 

grassland 

earth 

6% 

grass  90% 

ERCI  89% 

EAEL  36% 

FEMY  2% 

| gravel 

4% 

ERCI   8% 

grass  2% 

GUBR  24% 

FERE  2% 

ERFA   1% 

ERI0  2% 

ATPO  13% 

EAEL   1% 

EPCA  2% 
EAEL  2% 
AMSI  2% 

ERFA  12% 
EPCA  10% 
ASLE  5% 

55 

320 

grassland, 

litter 

89% 

269  acres  (84%) 

115  acres  (36%) 

74  acres  (23%) 

BRRU  92% 

<10cm 

41% 

Astragalus 

earth 

5% 

grass  96% 

ASLE  53% 

ASLE  92% 

FEMY  8% 

10-60cm 

59% 

gravel 

5% 

ASLE   3% 

grass 38% 

GUBR  7% 

f.  dense 

52% 

ASLE 

1% 

EAEL   1% 

ERCI  4% 
GUBR  2% 
AMSI  2% 

HAAC  1% 

dense 

48% 

56 

160 

grassland, 

litter 

92% 

147  acres  (92%) 

24  acres  (15%) 

40  acres  (25%) 

BRRU  ?? 

<10cm 

59% 

scrub 

earth 

4% 

grass  88% 

grass  82% 

ASLE  48% 

10-60cm 

34% 

gravel 

3% 

ERCI  10% 

ERCI   9% 

GUBR  29% 

>60cm 

7% 

rock 

1% 

ASLE   2% 

ASLE   9% 

??  23% 

f.  dense 

72% 

dense 

28% 

57 

160 

grassland, 

litter 

41% 

115  acres  (72%) 

11  acres  (7%) 

16  acres  (10%) 

BRRU  ?? 

sage  scrub 

earth 

gravel 

rock 

30% 
19% 
10% 

grass  61% 
ERCI  34% 
GUBR   2% 
LUPI   2% 
ASLE   2% 

grass  100% 

GUBR  81% 
ASLE  8% 
ERFA  6% 
EPCA  4% 

' 

co 


lb 


le  1   (cont'd). 


Study 

No. 

Primary 

Secondary 

Grass 

Gras 

s 

Plot 

Acres 

Habitat(s) 

Substrate 

Canopy 

Canopy 

Perennials 

Compos. 

Height/Density 

58 

160 

grazed 

litter  80% 
earth  15% 

152  acres  (95%) 

72  acres  (45%) 

14  acres  (9%) 

BRRU  ?? 

grassland 

grass  75% 

grass  63% 

ASLE  70% 

gravel  5% 

ERCI  24% 
unk.comp.  1% 

ERCI  24% 
ASLE  13% 

EAEL  21% 
GUBR  6% 
ISAR  2% 

59 

320 

grazed 

litter  85% 

269  acres  (84%) 

45  acres  (14%) 

—  (<1%) 

BRRU  88% 

<10cm 

13% 

grassland 

earth  11% 

grass  90% 

grass  22% 

HYSA  41% 

SCAR  5% 

10-60cm 

68% 

gravel  2% 

ERCI  10% 

ERI0  65% 

ATPO  15% 

FEMY  7% 

>60cm 

19% 

rock    1% 

AMSI  13% 

ISAR  13% 

sparse 

7% 

SAIB    1% 

ERFA  7% 
GUBR  12% 
EAEL  3% 
EULA  8% 
ASLE  2% 

thin 

f.  dense 
dense 

8% 
58% 
26% 

60 

320 

grazed 

litter  89% 

259  acres  (81%) 

22  acres  (7%) 

19  acres  (6%) 

BRRU  93% 

<10cm 

15% 

grassland 

earth   9% 

grass  97% 

ATPO  73% 

ATPO  99% 

FEMY  7% 

10-60cm 

81% 

gravel  1% 

SAIB   1% 

grass27% 

EULA  1% 

SCAR  <1% 

>60cm 

4% 

other   1% 

ERCI   1% 
LENI   1% 

sparse 
thin 

f.  dense 
dense 

4% 

6% 

47% 

43% 

61a 

99 

grazed 

litter  92% 

91  acres  (92%) 

28  acres  (28%) 

6  acres  (6%) 

BRRU  80% 

<10cm 

31% 

grassland 

earth   4% 

grass  98% 

grass  57% 

GUBR  53% 

FEMY  20% 

10-60cm 

69% 

gravel  4% 

ERCI   2% 

ERCI  21% 
GUBR  14% 
ATPO   7% 

ISAR  31% 
ATPO  8% 
HAAC  4% 
EULA  2% 
MAVU  2% 

sparse 
thin 

f.  dense 
dense 

9% 
22% 
44% 
24% 

61b 

61 

recent 
burn 

charred 

litter94% 
earth   6% 

none 

none 

—  (<1%) 
GUBR  35% 
ISAR  29% 
ATPO  23% 

none 

none 

HAAC  13% 

" 

iff 


le  1   (cont'd). 


Study 

No. 

Primary 

Secondary 

Grass 

Grass 

Plot 

Acres 

Habitat(s) 

Substrate 

Canopy 

Canopy 

Perennials 

Compos. 

Height/Density 

62 

200 

grazed 

litter  85% 
earth  11% 

164  acres  (82%) 

34  acres  (17%) 

6  acres  (3%) 

SCAR  69% 

■■— —  i     ■  ■  ■  i      j 

<10cm    14% 

grassland 

grass  75% 

grass  88% 

EPCA  29% 

BRRU  27% 

10-60cm  86% 

rock    1% 

ERCI  15% 

EAEL  10% 

GUBR  27% 

FERE  3% 

sparse   17% 

GUBR    2% 

ERM0   5% 

SAIB  10% 

ATPO  12% 

thin    21% 

other   1% 

GUBR   2% 
SAIB   1% 
AHSI   1% 

EULA  12% 

EAEL  12% 

ERFA  6% 

??   2% 

f.  dense  33% 
dense    29% 

63 

40 

grazed 

litter  70% 

22  acres  (55%) 

10  acres  (25%) 

—  (<1%) 

SCAR  100% 

<10cm   100% 

grassland 

earth  20% 
gravel  5% 
rock   5% 

grass  45% 
ERCI  45% 
ERM0   9% 

grass  100% 

ASLE  54% 
GUBR  31% 
ATPO  8% 
ISAR  8% 

sparse   33% 
thin    33% 
f.  dense  33% 

64 

120 

grazed 

litter  69% 

78  acres  (65%) 

29  acres  (24%) 

—  (<1%) 

?? 

grassland 

earth  24% 
gravel  7% 

grass  72% 
ERCI  25% 
AMSI   3% 

grass  54% 
ERCI  23% 
AMSI  23% 

ATPO  71% 
GUBR  21% 
EPCA  7% 

65 

420 

grassland, 

litter  69% 

357  acres  (85%) 

164  acres  (39%) 

42  acres  (10%) 

?? 

scrub 

earth  29% 
gravel  1% 
rock   <1% 
ASLE   <1% 

grass  56% 
ERCI  36% 
GUBR   2% 
ATPO   2% 
LENI   2% 
LUPI   2% 

grass  59% 
ERCI  23% 
GUBR   5% 
ASLE   4% 
EPCA   4% 
BAHY   3% 
ATDn   9<y 

ATPO  36% 
ASLE  29% 
EPCA  22% 
GUBR  11% 
EAEL  <1% 
EULA  <1% 

66 

240 

grazed 

litter*81% 

221  acres  (92%) 

M  1  rU    /_h 

lUb  acres  (44%) 

b  acres  (235 J 

?? 

grassland 

earth  11% 
gravel  7% 

grass  66% 
ERCI  30% 

grass  38% 
ERCI  55% 

EPCA  54% 
ASLE  41% 

ERCI    1% 

LUPI   4% 

LUPI   3% 
EPCA  3% 

GUBR  2% 

ERFA  1%= 

??   1% 

67 

160 

grazed 

litter  67% 

133  acres  (83%) 

72  acres  (45%) 

5  acres  (3%) 

?? 

grassland 

earth  23% 
gravel  10% 

grass  67% 
ERCI  31% 
AMSI   2% 

grass  33% 
ERCI  56% 
EPCA   4% 
AMSI   4% 
ASLE   4% 

ATPO  31% 
EPCA  31% 
ASLE  25% 
??   7% 
GUBR  5% 
ISAR  2% 

CO 

o 


ra? 


1e  1   (cont'd). 


Study 

No. 

Primary 

Secondary 

Grass 

Grass 

Plot 

Acres 

Habitat(s) 

Substrate 

Canopy 

Canopy 

Perennials 

Compos. 

Height/Density 

69 

140 

washes  in 

litter 

62% 

104  acres  (74%) 

27  acres  (19%) 

4  acres  (3%) 

?? 

grassland/ 

earih 

35% 

grass  49% 

grass  84% 

ATPO  91% 

scrub 

rock 

3% 

ERCI  51% 

ATPO   8% 
??    8% 

??   3% 
LESQ  1% 
EPCA  1% 
YUWH  1% 
ERFA  1% 

70 

480 

sparse 

litter 

55% 

370  acres  (77%) 

29  acres  (6%) 

24  acres  (5%) 

?? 

grassland/ 

earth 

36% 

grass  92% 

grass  49% 

ATPO  80% 

washes 

gravel 
rock 

8% 
2% 

ERCI   4% 
ATP0   3% 

ATPO  28% 
AMSI  14% 
ERFA   7% 

ERFA  5% 
??   5% 
EPCA  4% 
JUCA  3% 
EULA  1% 
HAAC  1% 

GUBR  1% 

71 

280 

grassland/ 

litter 

81% 

218  acres  (78%) 

45  acres  (16%) 

11  acres  (4%) 

BRRU  55% 

<10cm 

15% 

Atriplex 

earth 

14% 

grass  97% 

grass  87% 

ATPO  98% 

SCAR  38% 

10-60cm 

56% 

gravel 

4% 

ATP0   2% 

ATPO  13% 

GUBR  1% 

FEMY  6% 

>60  cm 

29% 

ATP0 

1% 

ERCI   1% 

EAEL  1% 

sparse 
thin 

f.  dense 
dense 

1% 
7% 

44% 
47% 

72 

480 

grazed 

litter 

89% 

408  acres  (85%) 

53  acres  (11%) 

10  acres  (2%) 

BRRU  65% 

<10cm 

32% 

grassland 

earth 

9% 

grass  83% 

grass  67% 

ATPO  53% 

SCAR  26% 

10-60cm 

61% 

gravel 

1% 

ERCI   9% 

THLA  11% 

EULA  19% 

FEMY  4% 

>60cm 

7% 

ASLE 

<1% 

THLA   4% 
AMSI   3% 

ASLE   1% 
BRAS  <1% 
LENI  <1% 

AMSI  18% 
BRAS   4% 

GUBR  15% 
ERFA  5% 
ERIO  4% 
EAEL  4% 

FERE  4% 

sparse 
thin 

f.  dense 
dense 

14% 

31% 

50% 

5% 

73a 

216 

grazed 

litter 

92% 

227  acres  (96%) 

131  acres  (55%) 

--  (<1%) 

BRRU  80% 

<10cm 

40% 

grassland 

earth 

3% 

grass  91% 

ERCI  63% 

ASLE  69% 

SCAR  19% 

10-60cm 

59% 

gravel 

b% 

ERCI  7% 
AMSI   2% 

AMSI  34% 
MEAL   1% 

ASLE   1% 
ORPU   1% 

ATPO  22% 
GUBR  9% 

FEMY  1% 

>60cm 
thin 

f.  dense 
dense 

1% 

8% 

89% 

-3% 

ra5 


1e  1   (cont'd). 


Study 

No. 

Primary 

Secondary 

Gras 

s 

Grass 

Plot 

Acres 

Habitat(s) 

ubstrate 

Canopy 

Canopy 

Perennials 

Compos. 

Height/ Density 

73b 

24 

Atriplex 

litter 

36% 

15  acres  (64%) 

2  acres  (7%) 

--  (<1%) 

?? 

scrub 

ea-rth 

gravel 

rock 

7% 
50% 

7% 

grass  75% 
ATP0  25% 

ERCI  100% 

ATP0  93% 
GUBR  7% 

75 

40 

grazed 

litter 

77% 

22  acres  (54%) 

3  acres  (8%) 

--  (<1%) 

SCAR 

67% 

10-60cm  100% 

grassland 

earth 

33% 

grass  86% 
ERCI  14% 

SAIB  100% 

ATPO  75% 
EAEL  25% 

BRRU 

33% 

f. dense  100% 

76 

80 

grazed 

litter 

72% 

40  acres  (50%) 

none 

--  (<1%) 

SCAR 

70% 

<1 Ocm    70% 

grassland 

earth 

28% 

grass  100% 

EPCA  42% 

FEMY 

25% 

10-60cm  30% 

??  37% 
GUBR  21% 

BRRU 

5% 

sparse   65% 
f.  dense  35% 

77 

40 

grazed 
grassland 

litter 
gravel 

85% 

15% 

32  acres  (80%) 
grass  81% 
ERCI  19% 

none 

none 

BRRU 

100% 

<10cm    77% 
10-60cm  23% 
sparse   46% 
thin     8% 
f.  dense  46% 

78 

80 

grazed 
grassland 

litter 
gravel 

92% 
8% 

60  acres  (75%) 
grass  100% 

none 

none 

BRRU 

100% 

<10cm   70% 
10-60cm  30% 
sparse   23% 
thin    30% 
f.  dense  43% 
dense    3% 

79 

400 

grazed 

litter 

86% 

284  acres  (71%) 

148  acres  (37%) 

16  acres  (4%) 

BRRU 

40% 

<10cm    5% 

grassland 

earth 

12% 

grass  65% 

grass  84% 

EAEL  33% 

FEMY 

35% 

10-60cm  94% 

gravel 

<}% 

ERCI  21% 

AMSI   5% 

ATPO  18% 

SCAR 

11% 

sparse   15% 

rock 

1% 

ERM0   5% 

??    4% 

JUCA  12% 

FERE 

14% 

thin    24% 

ERFA 

<1% 

LENI   2% 

ERCI   3% 

GUBR  11% 

f.  dense  41% 

EAEL   1% 
ERFA   1% 
GUBR   1% 

ASLE   1% 
AMSI   1% 

ERI0   3% 
ERFA   1% 
EAEL   1% 

ASLE  10% 
ERFA  7% 
EULA  7% 
EPCA  1% 

dense   20% 

ERI0   1% 

. 

Co 


ible  1   (cont'd). 


Study 

No. 

Primary 

Secondary 

Grass 

Grass 

Plot 

Acres 

Habitat(s) 

Substrate 

Canopy 

Canopy 

Perennials 

Compos. 

Height/D 

ens  i  ty 

80 

160 

grazed 

1 i tier 
earth 

89% 

154  acres  (96%) 

16  acres  (10%) 

13  acres  (8%) 

BRRU  96% 

<10cm 

11% 

grassland 

6% 

grass  96% 

ATPO  50% 

ATPO  75% 

FEMY  4% 

10-60cm 

80% 

gravel 

5% 

ERCI    1% 
LENI    1% 
GUBR    1% 

AMSI  25% 
EAEL  13% 
FEMY  13% 

EAEL  8% 
ERFA  5% 
GUBR  5% 
EULA  5% 
??   1% 

>60cm 
sparse 
thin 

f.  dense 
dense 

9% 

8% 

19% 

62% 

19% 

81 

200 

grazed 

litter 

95% 

164  acres  (82%) 

10  acres  (5%) 

2  acres  (1%) 

BRRU  81% 

<10cm 

9% 

grassland 

earth 

5% 

grass  96% 

grass  60% 

ATPO  93% 

FEMY  16% 

10-60cm 

89% 

ERCI   4% 

ATPO  40% 

EULA  4% 

??   2% 

GUBR  1% 

SCAR  2% 

>60cm 
thin 

f.  dense 
dense 

1% 

7% 

55% 

38% 

82 

40 

grazed 

litter 

100% 

38  acres  (95%) 

6  acres  (15%) 

2  acres  (5%) 

BRRU 100% 

<10cm 

6% 

grassland 

• 

grass  89% 
LENI  10% 

grass  66% 
ATPO  33% 

ATPO  100% 

10-60cm 
>60cm 
thin 

f.  dense 
dense 

71% 
23% 
23% 
65% 
12% 

83 

160 

grazed 

1 i  tter 

66% 

126  acres  (79%) 

26  acres  (16%) 

2  acres  (1%) 

•  • 

grassland 

earth 

gravel 

rock 

9% 
14% 
11% 

grass  92% 
ERCI   6% 
ATPO   2% 

grass  85% 
ERCI  15% 

ATPO  64% 
EAEL  20% 
GUBR  15% 
ERFA  1% 

84 

120 

grazed 

litter 

86% 

113  acres  (94%) 

35  acres  (29%) 

2  acres  (1%) 

BRRU  80% 

<10cm 

15% 

grassland 

rock 

14% 

grass  100% 

AMSI  50% 
ERI0  43% 

GUBR  40% 
ERFA  33% 

FEMY  20% 

10-60cm 
>60cm 

83% 
2% 

EAEL  7% 

EAEL  14% 
ATPO  10% 
EULA  2% 

sparse 
thin 

f.  dense 
dense 

2% 

9% 

56% 

33% 

85 

40 

grazed 

litter 

100% 

38  acres  (95%) 

2  acres  (5%) 

--  (<1%) 

BRRU  56% 

<10cm 

28% 

grassland 

grass  95% 
ERCI   5% 

ERCI  100% 

GUBR  62% 
??  38% 

FEMY  44% 

10-60cm 

>60cm 

sparse 

thin 

f.  dense 

riprap 

61% 
11% 

33% 

5% 

'28% 

aa*  1 

iW\ 


le  1   (cont'd). 


Study 

No. 

Primary 

Secondary 

Grass 

Grass 

Plot 

Acres 

Habitat(s) 

Substrate 

Canopy 

Canopy 

Perennials 

Compos. 

Height/Density 

86 

120 

grazed 

litter  95% 

eawi   5% 

102  acres  (85%) 

10  acres  (8%) 

2  acres  (2%) 

BRRU  73% 

<10cm    9% 

grassland 

grass  86% 

grass  80% 

ATPO  45% 

FEMY  27% 

10-60cm  64% 

ERCI  11% 

ATPO  20% 

GUBR  26% 

>60cm    27% 

LENI   2% 

EULA  13% 
ERFA  6% 
EAEL  6% 

sparse   14% 
thin    11% 
f.  dense  73% 

??   3% 

dense    2% 

92 

80 

grazed 

litter  77% 

66  acres  (82%) 

20  acres  (25%) 

--  (<1%) 

?? 

grassland 

earth  20% 
gravel  2% 

grass  79% 
ERCI  12% 
CLPE   6% 
LUPI   3% 

grass  60% 
ERCI  30% 
AMSI  10% 

ATPO  40% 
GUBR  48% 
ERFA  8% 
JUCA  4% 

96 

630 

grazed 

litter  82% 

479  acres  (76%) 

176  acres  (28%) 

13  acres  (2%) 

SCAR  53% 

<10cm    43% 

grassland 

earth  12% 

grass  60% 

grass  87% 

ATPO  60% 

BRRU  45% 

10-60cm  58% 

gravel  3% 

ERCI  31% 

LENI   6% 

GUBR  21% 

FEMY  1% 

sparse   13% 

rock   2% 

ERM0   5% 

ATPO   4% 

ERFA  7% 

FERE  1% 

thin    27% 

other   1% 

LENI   2% 
GUBR  <1% 
ERI0  <1% 
SAIB  <1% 

EAEL   1% 
GUBR   1% 

EAEL  4% 
YUWH  3% 
EPCA  2% 
EULA  2% 
HYSA  1% 

f.  dense  45% 
dense    19% 

97 

160 

desert 

litter  40% 

104  acres  (65%) 

35  acres  (22%) 

24  acres  (15%) 

BRRU  76% 

scrub/ 

earth  45% 

grass  73% 

ERCI  41% 

JUCA  22% 

??  24% 

grassland 

gravel  15% 

ERCI  16% 
JUCA   8% 
GUBR   2% 

GUBR  18% 
JUCA  17% 
grassl7% 
ATPO  6% 

HYSA  20% 
GUBR  17% 
ERFA  10% 
EPCA  8% 
YUWH  6% 

■ 

ATPO  6% 

??   5% 

EAEL  3% 

HAAC  3% 

98 

80 

sparse 

litter  87% 

45  acres  (56%) 

8  acres  (10%) 

2  acres  (3%) 

FEMY  42% 

grassland 

earth   3% 
gravel  10% 

grass  60% 
ERCI  40% 

grass  100% 

GUBR  46% 
EPCA  30% 
ATPO  11% 
JUCA  9% 
HYSA  6% 

BRRU  33% 

STSP  8% 

??  17% 

' 

CO 


W) 


le  1   (cont'd) 


Study 

No. 

Primary 

Secondary 

Grass 

Grass 

Plot 

Acres 

Habitat(s) 

Substrate 

Canopy 

Canopy 

Perennials 

Compos. 

Height/Density 

99 

320 

grazed 

litter  36% 

227  acres  (71%) 

58  acres  (18%) 

67  acres  (21%) 

BRRU  82% 

<10cm    91% 

grassland/ 

ecvfth  44% 

grass  74% 

grass  42% 

HYSA  30% 

FEMY  8% 

10- 60cm   5% 

desert 

gravel  20% 

ERCI  12% 

ERFA  16% 

JUCA  19% 

STSP  6% 

>60cm    5% 

scrub 

HYSA   9% 

EPCA  11% 

GUBR  10% 

??   4% 

(washes 

GUBR   2% 

GUBR  11% 

ENVI  14% 

only) 

ENVI   2% 
JUCA   2% 

JUCA   5% 
ATPO   5% 
AMSI   5% 
ERCI   5% 

EPCA  7% 
ERFA  6% 
YUWH  6% 
ATPO  5% 
ARTR  1% 
??   1% 

100 

80 

desert 
scrub/ 
grassland 

litter  45% 
earth  50% 
gravel  3% 
HYSA    3% 

42  acres  (52%) 
grass  52% 
HYSA  24% 
ERCI  19% 
SAIB   5% 

none 

10  acres  (13%) 
HYSA  84% 
EPCA  13% 
ERFA  3% 

BRRU  100% 

<10cm   100% 

101 

240 

desert 

litter  8% 

58  acres  (24%) 

36  acres  (15%) 

5  acres  (2%) 

BRRU  100% 

scrub 

earth  85% 
gravel  7% 

grass  61% 
ERCI  32% 
ENVI   7% 

grass  75% 
ERI0  25% 

HYSA  49% 
ENVI  18% 
ARTR  9% 
ATPO  8% 
JUCA  7% 
??   4% 
ERFA  4% 

102 

40 

desert 

litter  15% 

18  acres  (45%) 

2  acres  (5%) 

2  acres  (5%) 

BRRU  84% 

scrub 

earth  65% 
gravel  20% 

grass  67% 

ERCI  11% 

LUPI  11% 

??   11% 

grass  100% 

ATPO  30% 
JUCA  15% 
ENVI  15% 
LUPI  15% 
ASLE  10% 
??  10% 
HYSA  5% 

FEMY  16% 

10  5a 

54 

river 
Dottom 

litter  4% 
earth  96% 

--  (<1%) 

none 

--  (<1%) 
LESQ  89% 
SEDO  7% 
BRAS  4% 

none 

on 


Tab 


able  1   (cont'd), 


Study 
Plot 

No. 
Acres 

Habitat(s) 

Substrate 

Primary 
Canopy 

Secondary 
Canopy 

Perennials 

Grass 
Compos. 

Grass 
Height/ Density 

105b 

10 

desert 
scrub 

litter  10051 

10  acres  (100%) 
ERCI  67% 
ACAC  33% 

3  acres  (33%) 
grass  100% 

3  acres  (33%) 
ACAC  40% 
LESQ  20% 
CHNA  20% 
STEP  20% 

BRRU  100% 

10-60cm  100% 
sparse   100% 

105c 

16 

alfalfa 
field 

100%  Medicago  sativa  plante 

cl  in  rows 

106a 

22 

river 
bottom 

LESQ    9% 
earth  82% 
rock    9% 

2  acres  (9%) 
LESQ  100% 

none 

2  acres  (9%) 
LESQ  100% 

none 

106b 

14 

desert 
scrub 

litter  57% 
earth  43% 

6  acres  (43%) 
ATCA  50% 
ACAC  50% 

none 

6  acres  (43%) 
ATCA  29% 
ACAC  29% 
LESQ  29% 
ATPO  14% 

none 

106c 

4 

onion 
field 

100%  onions 

planted  in  rows 

107a 

95 

river 
bottom 

earth  90% 
gravel  10% 

3  acres  (3%) 
LESQ  100% 

none 

3  acres  (3%) 
LESQ  94% 
POFR  3% 
CHNA  3% 

none 

- 

107b 

25 

desert 
scrub 

litter  63% 
earth  38% 

6  acres  (25%) 
ERCI  50% 
ATRI  50% 

3  acres  (13%) 
BRAS  100% 

3  acres  (13%) 
LESQ  33% 
ACAC  22% 
ATCA  22% 
ATRI  11% 
GUBR  11% 

none 

108a 

36 

river 
bottom 

earth  100% 

--  (<1%) 

none 

--  (<1%) 
LESQ  100% 

none 

108b 

26 

desert 
scrub 

litter  70% 
earth  30% 

8  acres  (30%) 
grass  100% 

none 

--  (<1%) 
LESQ  67% 
HYSA  11% 
BRAS  11% 
ARMU  11% 

BRRU  100% 

10-60cm  100% 
thin    100% 

108c 

16 

alfalfa 
field 

100%  Medicc 

go  sativa  plante 

d  in  rows 

- 

CO 

en 


raBie 

1  (cont'd). 

Study 
Plot 

No. 
Acres 

Habitat(s) 

Substrate 

Primary 
Canopy 

Secondary 
Canopy 

Perennials 

Grass 
Compos. 

Grass 
Height/Density 

109a 

196 

river 
bottom 

earth  64% 
gravel  29% 
rock    7% 

--   (<1%) 

none 

--   «1%) 
LESQ  100% 

none 

109b 

84 

desert 
scrub 

litter  50% 
earth  50% 

63  acres  (75%) 
grass  67% 
ERCI  23% 
EPCA  10% 

8  acres  (10%) 
LESQ  50% 
grass  50% 

2  acres  (2%) 
EPCA  75% 
LESQ  11% 
HYSA  6% 
YUWH  6% 
CHNA  2% 

BRRU  50% 
SCAR  50% 

<10cm 

10-60cm 

>60cm 

sparse 

thin 

68% 
6% 
25% 
42% 
58% 

110a 

66 

river 
bottom 

earth  76% 
gravel  18% 
rock   6% 

--   «1%) 

none 

--   «1%) 
LESQ  90% 
YUWH  3% 
EPCA  3% 
HYSA  3% 

none 

110b 

14 

desert 
scrub 

litter  50% 
earth  25% 
LESQ-   13% 
EPCA   13% 

9  acres  (63%) 
grass  40% 
ERCI  20% 
LESQ  20% 
EPCA  20% 

4  acres  (25%) 
grass  100% 

4  acres  (25%) 
STSP  25% 
EPCA  25% 
SEDO  25% 
HYSA  13% 
LESQ  13% 

STSP  50% 
BRRU  25% 
SCAR  25% 

<10cm 

10-60cm 

sparse 

50% 

50% 

100% 

to 

Ilia 

170 

river 
bottom 

earth  85% 
gravel  10% 
rock   3% 
1 i  tter  2% 

3  acres  (2%) 
LESQ  100% 

none 

3  acres  (2%) 
LESQ  98% 
SAL I  2% 

none 

111b 

58 

flood 
plain 

earth  65% 
litter  30% 
gravel  5% 

20  acres  (35%) 
grass  50% 
ERCI  33% 
SAIB  17% 

6  acres  (10%) 
grass  50% 
LESQ  50% 

--  (<1%) 
LESQ  57% 
SEDO  10% 
ERFA  10% 
CHNA  10% 
YUWH  5% 
ARGL  5% 
BRAS  5% 

BRRU  100% 

<10cm 

10-60cm 

thin 

50% 

50% 

100% 

111c 

52 

parsley 
field 

100%  culti) 

ated  parsley  pie 

nted  in  rows 

, 

t! 


Tst5le  1   (cont'd), 


Study 

No. 

Primary 

Secondary 

Grass 

Grass 

Plot 

Acres 

Habitat(s) 

substrate 

Canopy 

Canopy 

Perennials 

Compos. 

Height/Density 

112a 

117 

river 

eartb  91% 
gra<el  9% 

--   «1%) 

none 

--  (<1%) 

none 

bottom 

LESQ  83% 

HYSA  7% 

YUWH  7% 

SEDO  2% 

GUBR  2% 

112b 

100 

flood 

earth  63% 

10  acres  (10%) 

none 

-  «1%) 

BRRU  80% 

<10cm    100% 

plain 

litter  38% 

grass  100% 

LESQ  43% 
EPCA  19% 
STSP  9% 
CHNA  6% 
HYSA  4% 
ARTR  4% 
ATCA  2% 
SEDO  2% 
GUBR  2% 
ERFA  2% 
ASLE  1% 
??   4% 

??  20% 

thin     75% 
f.  dense  25% 

112c 

23 

alfalfa 
field 

100%  Medica 

go  sativa  plante 

d  in  rows 

113a 

260 

river 

earth  98% 

5  acres  (2%) 

4  acres  (1%) 

--  (<1%) 

BRRU  100% 

bottom 

litter  2% 

grass  100% 

LESQ  100% 

LESQ  100% 

113b 

20 

desert 
scrub 

earth  75% 
rock   25% 

15  acres  (75%) 
ERCI  100% 

none 

--  (<1%) 
YUWH  75% 
CHNA  25% 

none 

114a 

139 

river 
bottom 

earth  85% 
gravel  15% 

--   (<1%) 

none 

--  «1%) 
LESQ  100% 

none 

114b 

21 

desert 
scrub 

litterl00% 

15  acres  (71%) 
grass  100% 

none 

--  «1%) 
CHNA  86% 
EPCA  14% 

BRRU  100% 

10-60cm  100% 
sparse  100% 

118 

200 

flood 

earth  85% 

30  acres  (15%) 

6  acres  (3%) 

16  acres  (8%) 

BRRU  ?? 

plain/ 

litter  15% 

grass  67% 

LESQ  100% 

LESQ  82% 

desert 

JUCA  33% 

JUCA  10% 

scrub 

ERFA  4% 
??   3% 

oo 


TO 


le  1    (cont'd) 


Study 

No. 

Primary 

Secondary 

Grass 

Grass 

Plot 

Acres 

Habitat(s) 

Substrate 

Canopy 

Canopy 

Perennials 

Compos . 

Height/Density 

119a 

105 

old  river 
bed 

earth  68% 
gravel  19% 
litter  9% 
rock    4% 

--   (<1%) 

none 

--  (<1%) 
EPCA  85% 
GUBR  13% 

??   2% 

none 

119b 

125 

new  river 
bed 

earth  79% 
gravel  14% 
rock    6% 

none 

none 

--  (<1%) 
EPCA  100% 

none 

120 

80 

desert 

earth  53% 

46  acres  (57%) 

6  acres  (7%) 

7  acres  (9%) 

BRRU  59% 

<10cm    50% 

scrub 

litter  47% 

grass  73% 
ERFA  22% 
HYSA   4% 

EPCA  33% 
HYSA  33% 
ENVI  33% 

HYSA  37% 
ERFA  20% 
ENVI  15% 
EPCA  10% 
EAEL  10% 
GUBR  5% 
YUWH  2% 

SCAR  41% 

10-60cm  50% 
sparse   57% 
thin    21% 
f.  dense  14% 
dense    7% 

121 

40 

alkali 
sink 

litter  29% 
earth  67% 
SUFR    5% 

10  acres  (24%) 
ALOC  40% 
NIOC  20% 
SUFR  20% 
DISP  20% 

none 

15  acres  (19% 
SUFR  53% 
ALOC  47% 

DISP  100% 

122 

480 

highly 

litter  76% 

269  acres  (56%) 

10  acres  (2%) 

13  acres  (3%) 

BRRU  96% 

<10cm    65% 

disturbed 

earth  20% 

grass  97% 

ATPO  100% 

ATPO  99% 

FEMY  2%  * 

10-60cm  33% 

grassland 

gravel  4% 

ATP0   3% 

GUBR  1% 

SCAR  2% 

>60cm    2% 
sparse   2% 
thin    22% 
f.  dense  59% 
dense    18% 

123 

640 

highly 

litter  85% 

403  acres  (63%) 

13  acres  (2%) 

16  acres  (3%) 

BRRU  51% 

<10cm    31% 

disturbed 

earth  15% 

grass  95% 

ATPO  50% 

ATPO  40% 

SCAR  47% 

10-60cm  62% 

grassland 

ERCI   1% 
GUBR   1% 
LENI   1% 
ATPO   1% 

grass33% 
ISAR  17% 

HYSA  29% 
ISAR  19% 
??  10% 
XXXX  3% 
EULA  <1% 
STPA  <1% 

FEMY  2% 

>60cm    7% 
sparse   14% 
thin    10% 
f.  dense  71% 
dense    5% 

w> 


le  1  (cont'd), 


Study 
Plot 


124 


No. 
Acres 


320 


125 


126 


640 


640 


Habitat(s) 


grazed 
grassland 


Substrate 


litter  84% 
eatth  1  4% 
gravel  2% 


grazed 
grassland 


grazed 
grassland 


Primary 
Canopy 


189  acres  (59%) 
grass  100% 


Secondary 
Canopy 


litter  86% 
earth  11% 
gravel  3% 
ATP0   <1% 


litter  93% 
earth   7% 


493  acres  (77%) 


grass 
LENI 
ATP0 
ERCI 


94% 
4% 

1% 

1% 


570  acres  (89%) 
grass  93% 
LENI   3% 
ATP0   2% 
ERCI   1% 


10  acres  (3%) 
ATP0  1( 


83 


acres  (13%) 
grass  90% 
ATPO  10% 


96  acres  (15%) 
grass  94% 
ATPO   6% 


Perennials 


10  acres  {'. 

ATPO  87% 

HYSA  10% 

GUBR  2% 

??   2% 


16  acres  (3%) 
ATPO  98% 
HYSA  1% 
GUBR  1% 


19  acres  (3%) 
ATPO  100% 
GUBR  <1% 


Grass 
Compos, 


BRRU  45% 
SCAR  54% 
FEMY  1% 


Grass 
Height/Density 


BRRU  63% 
SCAR  31% 
FEMY  5% 
FERE  <1% 


BRRU  72% 
SCAR  28% 
FEMY  <1% 


<10cm 

10-60cm 

>60cm 

sparse 

thin 

f.  dense 

dense 


45% 
51% 

4% 
11% 
13% 
68% 

8% 


<10cm 

10-60cm 

>60cm 

sparse 

thin 

f.  dense 

dense 


11% 

87% 

2% 

1% 

1% 

46% 

52% 


10-60cm 
>60cm 
sparse 
thin 
f.  dense 


65% 
35% 
75% 
3% 
22% 


KEY  TO  PLANTS  LISTED  IN  TABLE  1 


41. 


ACAC 

ALOC 

AMSI 

ARCA 

ARGL 

ARMU 

ARTR 

ASLE 

ATCA 

ATPO 

ATRI 

AVEN 

BAHY 

BRAS 

BRRU 

CHNA 

CLPE 

DISP 

EAEL 

ENVI 

EPCA 

ERCI 

ERFA 

ERIO 

ERMO 

EULA 

FEMY 

FERE 

GUBR 

HAAC 

HORD 

HYSA 

ISAR 

JUCA 

LENI 

LESQ 

LUPI 

MAVU 

MEAL 

NJOC 

ORPU 

POFR 

SAIB 

SAL  I 

SAME 

SCAR 

SEDO 

STEP 

STPA 

STSP 

SUFR 

THLA 

XXXX 

YUWH 


Acacia   sp. 

Allenrolfea  occidentalis 
Amsinckia   Spp. 
Artemisia  californica 
Arctostaphylos  glauca 
Argemone  munita 
Artemisia  tridentata 
Astragalus   lentiginosus 
Atriplex  canescens 
Atriplex  polycarpa 
Atriplex   sp. 
Avena   Spp. 
Bassia  hysopifolia 
Brassica   spp. 
Bromus  rubens 
Chrysothamnus  nauseosus 
Claytonia  perfoliata 
Distichlis  spicata 
Eastwoodia  elegans 
Encelia   virginensis 
Ephedra  californica 
Erodium  cicutarium 
Eriogonum  fasciculatum 
Eriogonum   spp. 
Erodium  moschatum 
Eurotia  lanata 
Festuca  myuros 
Festuca  reflexa 
Gutierrezia  bracteata 
Haplopappus  acradenius 
Hordeum   spp. 
Hymenoclea  salsola 
Isomer is  arbor ea 
Juniperus  californica 
Lepidium  nitidum 
Lepidospartum  sguamatum 
Lupinus   Spp. 

'arrubium  vulgar e 
Melilotus  albus 
Nitrophila  occidentalis 
Orthocarpus  purpurascens 
Populus  fremontii 
Salsola  iberica 
Salix     sp. 
Salvia  mellifera 
Schismus  arabicus 
Senecio  douglasii 
Stephanomeria   s p . 
Stephanomeria  pauciflora 
Stipa  speciosa 
Suaeda  fruticosa 
Thelypodium  lasiophyllum 
unidentified  dead  perenni 
Yucca  whipplei 


al 


FABACEAE 
CHENOPODIACEAE 
BORAGINACEAE 
ASTERACEAE 
ERICACEAE 
PAPAVERACEAE 
ASTERACEAE 
FABACEAE 
CHENOPODIACEAE 
CHENOPODIACEAE 
CHENOPODIACEAE 
POACEAE 

CHENOPODIACEAE 
BRASSICACEAE 
POACEAE 
ASTERACEAE 
PORTULACACEAE 
POACEAE 
ASTERACEAE 
ASTERACEAE 
EPHEDRACEAE 
GERANIACEAE 
POLYGONACEAE 
POLYGONACEAE 
GERANIACEAE 
CHENOPODIACEAE 
POACEAE 
POACEAE 
ASTERACEAE 
ASTERACEAE 
POACEAE 
ASTERACEAE 
CAPPARACEAE 
CUPRESSACEAE 
BRASSICACEAE 
ASTERACEAE 
FABACEAE 
LAMIACEAE 
FABACEAE 
CHENOPODIACEAE 
SCROPHULARIACEAE 
SALICACEAE 
CHENOPODIACEAE 
SALICACEAE 
LAMIACEAE 
POACEAE 
ASTERACEAE 
ASTERACEAE 
ASTERACEAE 
POACEAE 

CHENOPODIACEAE 
BRASSICACEAE 
I 
AGAVACEAE 


42. 
Table  2.  Study  plot  locations  by  Quadrangle,  Township,  Range  and  Section. 


Stud} 

'  Elev. 

Plot 

(ft.) 

Quadrangle(s) 

Township 

Range 

Section(s) 

1 

900 

Avenal 

22S 

17E 

8 

2 

950 

La  Cima 

22S 

17E 

2 

3 

1050 

Avenal/La  Cima 

22S 

17E 

10 

4 

750 

La  Cima 

22S 

18E 

6 

5 

1000 

La  Cima 

22S 

17E 

12 

6 

675 

La  Cima 

22S 

18E 

8 

7 

1050 

La  Cima 

22S 

18E 

18 

8 

975 

Kettleman  Plain/La  Cima 

22S 

17E 

24 

9 

1175 

Kettleman  Plain/La  Cima 

22S 

18E 

20 

10 

1050 

Kettleman  Plain 

22S 

18E 

28 

11 

750 

Kettleman  Plain/Los  Viejos 

23S 

18E 

2 

12 

800 

Kettleman  Plain 

23S 

18E 

2 

13 

875 

Kettleman  Plain 

23S 

18E 

10 

14 

850 

Kettleman  Plain 

23S 

18E 

10 

15 

625 

Los  Viejos 

23S 

18E 

2 

16 

625 

Los  Viejos 

23S 

18E 

12 

17 

600 

Los  Viejos 

23S 

18E 

12 

18 

575 

Los  Viejos 

23S 

18E 

12 

19 

1550 

Tent  Hills 

24S 

17E 

28 

20 

1600 

Tent  Hills 

24S 

17E 

33 

21 

600 

Avenal  Gap 

24S 

19E 

29 

22 

2050 

Orchard  Peak 

25S 

17E 

28 

23 

1925 

Sawtooth  Ridge 

25S 

17E 

23,25,26,27 

24 

1550 

Sawtooth  Ridge 

25S 

17E 

24 

25 

750 

Sawtooth  Ridge/Pyramid  Hill 

s   25S 

18E 

15,22 

26 

700 

Pyramid  Hills 

25S 

18E 

22 

27 

500 

Emigrant  Hill 

25S 

19E 

33 

28 

400 

Antelope  Plain 

25S 

20E 

33 

29 

215 

Lone  Tree  Well 

25S 

21E 

6,7,8 

30 

1100 

Packwood  Creek 

26S 

18E 

33,34 

31 

1250 

Packwood  Creek 

27S 

18E 

2,11 

32 

1075 

Shale  Point 

27S 

18E 

1 

33 

1100 

Shale  Point 

27S 

18E 

1 

34 

1150 

Packwood  Creek/Shale  Point 

27S 

18E 

11 

35 
36  x 

1525 

Shale  Point 

27S 

18E 

25 

1110 

Shale  Point 

27S 

19E 

29 

37 

2050 

Shale  Point 

28S 

19E 

6 

38 

1150 

Shale  Point/Las  Yeguas 

28S 

19E 

11,14 

39 

1950 

Las  Yeguas 

28S 

19E 

22 

40 

1950 

Las  Yeguas 

28S 

19E 

22,23,26 

41 

2275 

Las  Yeguas 

28S 

19E 

27 

42 

1400 

Las  Yeguas 

28S 

19E 

24 

43 

1600 

Las  Yeguas 

28S 

19E 

25,26 

44 

1350 

Carneros  Rocks 

28S 

19E 

25 

45 

1275 

Carneros  Rocks 

28S 

20E 

30 

46 

1550 

Carneros  Rocks 

29S 

20E 

3,4,9,10,11 

,12 

II 

II 

n     ii 

29S 

21E 

7 

47 

1550 

Reward 

30S 

22E 

30 

48 

1550 

Reward 

30S 

22E 

32 

49 

1875 

Reward 

30S 

22E 

31 

H 

ii 

" 

31S 

22E 

6 

Table  2  (cont'd), 


43. 


Stud}/ 

Elev. 

Plot 

(ft.) 

Quadrangle(s) 

Township 

Range 

Section(s) 

50 

1725 

Reward/West  Elk  Hills 

31S 

22E 

5,8 

51 

3500 

McKittrick  Summit 

31S 

21E 

6 

52 

1900 

Simmler/Chimineas  Rocks/ 

31 S 

19E 

1,2,11,12,13,14, 

ii 

ir 

Painted  Rock 

17,18,19,20 

53 

2375 

Painted  Rock 

31 S 

21E 

7 

54 

2550 

Painted  Rock 

31S 

21E 

18 

55 

2200 

Panorama  Hills 

31S 

22E 

7 

56 

1875 

Panorama  Hills 

31S 

22E 

8 

57 

2575 

Panorama  Hills 

31S 

21E 

22 

58 

1975 

Panorama  Hills 

31S 

22E 

20 

59 

1950 

Fellows 

31S 

22E 

28 

60 

1450 

Fellows 

31S 

22E 

10 

61 

1700 

Fellows 

31S 

22E 

35 

62 

2125 

Panorama  Hills/Wells  Ranch 

32S 

22E 

19 

63 

2250 

Panorama  Hills 

32S 

22E 

19 

64 

2150 

Wells  Ranch 

32S 

22E 

19 

65 

2225 

Wells  Ranch 

32S 

22E 

29 

66 

2300 

Wells  Ranch/El khorn  Hills 

32S 

22E 

28 

67 

2275 

Wells  Ranch/Elkhorn  Hills 

32S 

22E 

33 

68 

2600 

Caliente  Mountain/Wells  Ranch/  ION 

27W 

3 

ii 

ii 

Peak  Mountain/New  Cuyama 

10%N 

27W 

34,35 

ii 

ii 

■1     H    ii    it 

UN 

27W 

32,33,34,35 

69 

2350 

New  Cuyama 

ION 

26W 

1,11 

ii 

ii 

ii    ii 

10%N 

27W 

31,32 

70 

2800 

New  Cuyama/Cuyama 

ION 

26W 

2,3,4 

n 

H 

ii    n     ii 

10^N 

26W 

34,35 

71 

1075 

Fellows 

32S 

22E 

4 

72 

2450 

Elkhorn  Hills 

UN 

25W 

4,5,6 

73 

2750 

El khorn  Hills 

UN 

25W 

4 

ii 

II 

n     H 

12N 

25W 

11 

74 

2275 

Elkhorn  Hills 

UN 

26W 

12 

75 

2550 

Elkhorn  Hills 

UN 

25W 

17 

76 

2475 

Elkhorn  Hills 

iin 

25W 

20 

77 

2375 

Elkhorn  Hills 

UN 

25W 

13 

78 

2450 

Maricopa 

UN 

25W 

13 

79 

2775 

Elkhorn  Hi  lis/Maricopa 

UN 

25W 

22,23,24,25,26 

80 

1300 

Maricopa/Pentland 

iin 

23W 

19 

82  x 

1400 

Maricopa/Pentland 

iin 

23W 

30 

1075 

Pentland 

UN 

23W 

20 

83 

1925 

Ballinger  Canyon/Maricopa 

UN 

23W 

31 

84 

1750 

Santiago  Creek 

UN 

23W 

32 

85 

1825 

Santiago  Creek 

UN 

23W 

31 

86 

1725 

Santiago  Creek 

iin 

23W 

32 

87 

1625 

Santiago  Creek 

iin 

23W 

33 

88 

1875 

Santiago  Creek 

ION 

23W 

5,8 

89 

2650 

Ballinger  Canyon 

ION 

24W 

2 

90 

2675 

Ballinger  Canyon 

ION 

24W 

2 

91 

2800 

Ballinger  Canyon 

ION 

24W 

2 

92 

2850 

Ballinger  Canyon 

ION 

24W 

10 

93 

3050 

Ballinger  Canyon 

ION 

24W 

10 

94 

3175 

Ballinger  Canyon 

ION 

24W 

12 

95 

3150 

Ballinger  Canyon 

ION 

24W 

12 

96 

2775 

Cuyama/Bal linger  Canyon 

ION 

24W 

18 

n 

ii 

■I      ii      n 

ION 

25W 

13,14,15 

Table  2  (cont'd) 
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Study  Elev. 
Plot  (ft.) 


Quadrangle(s) 


Township  Range  Section (s) 


97  3125 

98  2925 

99  3125 
100  2550 


101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 


3050 

2975 

3250 

3675 

2350 

2360 

2380 

2400 

2450 

2500 

2600 

2700 

2825 

2825 

3450 

3225 

3350 

2900 

2975 

2925 

240 

750 

680 

480 

680 

680 


Bal linger  Canyon 

Bal linger  Canyon 

Ballinger  Canyon 

Bal linger  Canyon 
■I      n 

Ballinger  Canyon 

Ballinger  Canyon 

Ballinger  Canyon 

Santiago  Creek 

Cuyama 

Cuyama 

Cuyama 

Cuyama 

Cuyama 

Cuyama 

Cuyama 

Cuyama/Fox  Mountain 

Cuyama  Peak 

Cuyama  Peak 

Cuyama  Peak 

Cuyama  Peak 

Cuyama  Peak 

Cuyama  Peak 

Cuyama  Peak 

Ballinger  Canyon 

Semi  tropic 

Taft 

Taft 

Taft 

West  Elk  Hills 

West  Elk  Hills 


ION 

24W 

30 

ION 

25W 

25 

ION 

24W 

31 

9N 

24W 

6 

9N 

25W 

1 

9N 

24W 

6 

9N 

24W 

7 

9N 

24W 

5 

ION 

33W 

31 

ION 

25W 

29 

ION 

25W 

29 

ION 

25W 

28 

ION 

25W 

33 

ION 

25W 

34 

9N 

25W 

2 

9N 

25W 

2,11 

9N 

25W 

12 

9N 

24W 

19,30 

9N 

24W 

30 

9N 

24W 

20 

9N 

24W 

29 

9N 

24W 

33 

9N 

24W 

31 

8N 

24W 

6,7 

9N 

24W 

6 

27S 

22E 

13 

32S 

24W 

20 

31S 

23E 

24 

31S 

24E 

20 

30S 

22E 

10 

30S 

22E 

4 

\ 


bW 


Table  3.  Faunal  inventory  of  BNLL  study  plots.  [The  rodent  burrow  figures  shown  in  column  10  are  numbers 

derived  using  the  method  described  on  p.  4.  Scientific  names  for  all  species  are  given  in  Table  4.] 


Study 
Plot 

Temp. 
Regime 

Date 

Time 

No. 
BNLL's 

BNLL's 
lOOac. 

BNLL 
Signs 

Other  Reptiles 

Potential  Predators 

Rodent 
Burrows 

la 

A:31-36 
S:47 

5/25/79 

1710- 

2 

3.6 

0 

W.  Fence  Lizard, 1? 
Side-blotched  Liz., 3 

Kit  Fox  den,  1 

lb 

A:31-36 
S:47 

5/25/79 

1710- 

3 

12 

0 

Side-blotched  Liz. ,2 

2 

A:39.5 
S:48 

5/24/79 

0 

0 

0 

Side-blotched  Liz.  ,2 
Western  Whiptail  ,3 

Kit  Fox  den, 2? 

3 

A:38 
S:47.5 

5/24/79 

1315- 

1? 

0.23? 

2 

Side-blotched  Liz. ,5 
unidentified  lizard, 2 

Coyote  den,l 
Kit  Fox  den, 2? 
Loggerhead  Shrike, 1 

4 

A:31 

S:41 

5/23/79 

1045-1330 

0 

0 

0 

Side-blotched  Liz. ,5 

Kit  Fox  den.l 

5 

A:39.5 
S:48 

5/24/79 

0 

0 

0 

Side-blotched  Liz.  ,1 

6 

A: 
S: 

5/24/79 

1015- 

0 

0 

0 

Side-blotched  Liz. ,2 
Western  Whiptail ,1 

Kit  Fox  den,l? 
Loggerhead  Shrike, 2 

7 

A:26 
S:36.5 

5/28/79 

0945-1430 

0 

0 

0 

Side-blotched  Liz. ,7 
unidentified  lizard,l 

Coyote  den,l 
Kit  Fox  den, 2 

8 

A:30.5 
S:47.5 

5/26/79 

-1745 

1 

0.16 

2 

Side-blotched  Liz. ,17 
unidentified  lizard,! 

Coyote  scat,! 
Kit  Fox  den, 4-5 

9 

A:24.5 
S:32 

5/27/79 

0945-1330 

2-4 

0.31 

1 

Side-blotched  Liz., 11 
Western  Whiptail ,1 

Barn  Owl  nest, 2  adult 
4  young 

10 

A:28 
S:39 

5/20/79 

0945-1420 

3 

0.47 

2+ 

Side-blotched  Liz.  ,7 
Coast  Horned  Lizard, 1 

Kit  Fox  den,l 
Common  Raven, 1  dead 

11 

A:37 
S:48 

5/31/79 

0 

0 

0 

Western  Whiptail ,6 

12 

A:  36 
S:47 

5/30/79 

0 

0 

0 

Western  Whiptail ,1 

13 

A:36 
S:47 

5/30/79 

0 

0 

0 

Side-blotched  Liz.  ,2 
Western  Whiptail ,1 

14 

A:36 
S:47 

5/30/79 

1100- 

1 

1.25 

0 

Western  Whiptail,! 

- 

en 


Table  3  (cont'd). 


Study 
Plot 

Temp. 
Regime 

Date 

Time 

No. 
BNLL's 

BNLL's 
lOOac. 

BNLL 
Signs 

Other  Reptiles 

Potential  Predators 

Rodent 
Burrows 

15 

A:  36 
S:47 

5/30/79 

/ 

2 

1.67 

4+ 

16 

A:37 
S:48 

5/31/79 

2 

2.50 

3 

Kit  Fox  tracks 

17 

A:  36 
S:47 

5/30/79 

2 

5 

2 

Side-blotched  Liz. ,1 

18 

A:37 
S:48 

5/31/79 

0 

0 

1? 

Western  Whiptail ,1 

21 

A:34 
S:28 

5/12/79 

1130-1300 

0 

0 

1  + 

25 

A: 
S: 

5/12/79 

1530-1700 

0 

0 

1 

Western  Whiptail ,1 

Kit  Fox  den,  1 

27 

A:35 
S:42 

5/11/79 

1400- 

0 

0 

0 

28 

A:34 
S:42 

5/11/79 

1200-1530 

1 

0.31 

1 

Side-blotched  Liz.  ,1 

prob.  Badger  den,l 
Barn  Owl,l 
Loggerhead  Shrike, 2 

30 

A: 

36-38.5 
S: 42-46 

5/22/80 

1420-1805 

0 

0 

0 

Side-blotched  Liz., 2 
Coachwhip,! 

Burrowing  Owl ,1 
Common  Raven, 3 
Loggerhead  Shrike, 6 

0.29 

31 

A:35 
S:36.5 

6/10/79 

1755-1830 

0 

0 

0 

Side-blotched  Liz.  ,4 
Coast  Horned  Lizard, 2 

0.40 

32 

A:33 
S:34 

6/11/79 

0900-0935 

0 

0 

0 

Side-blotched  Liz. ,2 

0.33 

33 

A: 30-33 
S:  30-34 

6/11/79 

0825-0955 

1 

0.83 

0 

Side-blotched  Liz. ,  1 

Red- tailed  Hawk,! 
Loggerhead  Shrike, 1 

0.40 

34 

A:33 
S:34 

6/10/79 

1900-1930 

1 

1.25 

0 

Side-blotched  Liz. ,1 
Coast  Horned  Lizard, 1 

Kit  Fox  den,l 

0.05 

38 

A:35 
S:38 

6/11/79 

1855-1940 

1 

0.83 

0 

Western  Whiptail ,1 

0.69 

Table  3  (cont'd) 


Study 
Plot 

Temp. 
Regime 

Date 

Time 

No. 
BNLL's 

BNLL's 
lOOac. 

BNLL 
Signs 

Other  Reptiles 

Potential  Predators 

Rodent 
Burrows 

39 

A:  32-3c 

S: 

32.5-32 

6/12/79 

S 

0840-0950 

0 

0 

0 

W.  Fence  Lizard, 4 
Side-blotched  Liz.  ,1 
unidentified  lizard,! 
Garter  Snake, 1 

0.48 

44 

A:39.5 
S:48 

6/3/79 

0 

0 

0 

Side-blotched  Liz., 2 
Western  Whiptail ,1 
unidentified  lizard, 1 

45 

A:39.5 
S:48 

6/3/79 

0 

0 

0 

Side-blotched  Liz., 5 

46 

A: 28-36 
S:29-4£ 

6/7/79 
6/8/79 
6/9/79 

1400-1820 
1030-1145 
0905-1910 

8 

0.38 

12 

Side-blotched  Liz., 73 
Coast  Horned  Lizard, 4 
Western  Whiptail, 16 
unidentified  lizard, 6 
Coachwhip,! 

Coyote  scat,l 
Kit  Fox  den, 5-7 
Loggerhead  Shrike, 10 

0.49 

47 

A:26-30 

S: 

29-30.5 

5/21/80 

1300-1805 

0 

0 

0 

Gopher  Snake, 1 

Burrowing  Owl ,2 
Common  Raven, 5 
Loggerhead  Shrike, 4 

1.43 

48 

A: 26-27 

S: 

29-29.5 

5/22/80 

0910-1000 

0 

0 

0 

Side-blotched  Liz. ,2 

Golden  Eagle, 1 
Common  Raven, 3 
Loggerhead  Shrike, 1 

0.43 

49 

A: 

26-29. E 
S:30-3; 

5/22/80 

1020-1210 

0 

0 

0 

Red-tailed  Hawk, 3 
Common  Raven, 1 
Loggerhead  Shrike, 5 

0.22 

50 

A: 30-3; 
S:34-37 

6/6/79 

0835-1040 

4 

2 

0 

Red- tailed  Hawk.l 
Loggerhead  Shrike, 4 

51 

A: 
S: 

6/5/79 

0 

0 

0 

Loggerhead  Shrike, 1 

53 

A:35-36 

S:39-4C 

6/5/79 

1315-1425 

0 

0 

0 

Side-blotched  Liz. ,1 

Golden  Eagle, 1  dead 

54 

A: 27-32 
S:30-3f 

6/5/79 

0955-1310 

3 

0.94 

0 

Side-blotched  Liz.  ,4 

Common  Raven, 1 
Loggerhead  Shrike, 12 

- 

Table  3  (cont'd). 


Study 
Plot 

Temp. 
Regime 

Date 

Time 

No. 
BNLL's 

BNLL's 
lOOac. 

BNLL 
signs 

Other  Reptiles 

Potential  Predators 

Rodent 
Burrows 

55 

A: 
31-35.5 

S: 32-40 

6/4/79 

1545-1820 

2 

0.63 

0 

Side-blotched  Liz., 50 
Gopher  Snake, 2 

Burrowing  Owl ,2 
Loggerhead  Shrike,! 

56 

A:31-32 
S:34-38 

6/5/79 

0830-1030 

10-13 

6.25 

7 

Side-blotched  Liz.  ,7 
Western  Whiptail ,11 
Coast  Horned  Lizard,l 

57 

A:25-26 
S:30 

5/3/79 

1730- 

0 

0 

0 

Side-blotched  Liz.  ,8 

Greater  Roadrunner,l 

58 

A:30.5 
S:35 

5/3/79 

1325-1515 

1-2 

0.63 

1 

Side-blotched  Liz.  ,7 
Coast  Horned  Lizard, 2 

Red-tailed  Hawk,l 
Burrowing  Owl ,1 

59 

A:32.5 
S:45 

6/10/79 

0945-1200 

3-4 

0.94 

6 

W.  Fence  Lizard,! 
Side-blotched  Liz., 11 
Western  Whiptail ,3 

Coyote  scat,! 
Kit  Fox  den, 2? 
Red-tailed  Hawk.l 
Burrowing  Owl ,1 
Loggerhead  Shrike, 1 

0.54 

60 

A: 

27.5-32 
S: 34-48 

6/20/79 
.5 
6/21/79 

i 

1545-1745 
1915-1235 

1 

0.31 

4 

Side-blotched  Liz. ,4 
Western  Whiptail ,4 
unidentified  lizard, 3 

Kit  Fox  den, 3 
Greater  Roadrunner,l 
Barn  Owl, nest  with 

2  young 
Burrowing  Owl ,3  at 

burrow  entrance 
Common  Raven,! 
Loggerhead  Shrike, 4 

0.46 

61a 

A:32-35 
S:32-35 

6/10/80 

1055-1330 

0 

0 

0 

Side-blotched  Liz.  ,1 

Burrowing  Owl ,1 

0.79 

61b 

A:32-35 
S:32-35 

6/10/80 

1055-1330 

0 

0 

0 

Western  Whiptail ,2 

Kit  Fox  den,l 
Kit  Fox  scat,l 
Loggerhead  Shrike, 2 

1.18 

62 

A: 

26-28.5 
S: 30-32 

6/16/79 

1725-1900 

1 

0.50 

0 

Side-blotched  Liz.  ,4 
Western  Rattlesnake,! 

Loggerhead  Shrike, 4 

3.69 

63 

A: 28. 5 
S:31-35 

6/16/79 

1710-1725 

2 

5.00 

0 

82.00 

Table  3  (cont'd). 


Study 
Plot 

Temp. 
Regime 

Date 

Time 

No. 
BNLL's 

BNLL's 
lOOac. 

BNLL 
Signs 

Other  Reptiles 

Potential  Predators 

Rodent 
Burrows 

64 

A:24 
S:34 

5/4/79 

1050- 

4 

3.33 

1 

Side-blotched  Liz. ,10 
Coast  Horned  Lizard, 2 

65 

A:26-28 
S: 43-45 

5/4/79 

1145-1430 

10 

2.38 

0 

Side-blotched  Liz., 26 
Coast  Horned  Lizard, 3 
Western  Whiptail ,7 

Coyote  burrow, 1 

66 

A:24-27 
S: 36-38 

5/4/79 

1605-1725 

8 

3.33 

0 

Side-blotched  Liz., 16 
Coast  Horned  Lizard,l 
unidentified  lizard, 1 

Kit  Fox  den.l 

67 

A: 

24.5-26 

S:36 

5/4/79 

1430-1745 

1 

0.63 

0 

Side-blotched  Liz., 6 

Golden  Eagle, 1 

• 

69 

A:  35 
S:47.5 

5/19/79 

1300-1400 

0 

0 

1? 

Side-blotched  Liz., 18 
Western  Whiptail ,3 

Barn  Owl  nest,l 

70 

A: 

29.5-32 
S: 46-48 

5/14/79 
.5 
5/19/79 

1030- 
0930- 

3? 

? 

1? 

W.  Fence  Lizard, 2 
Side-blotched  Liz., 55 
Coast  Horned  Lizard.l 
Western  Whiptail ,10 
unidentified  lizard, 9 

Coyote,! 

71 

A:29 
S:35.5 

6/21/79 

1005-1130 

2 

0.71 

0 

Side-blotched  Liz. ,5 
Western  Whiptail ,3 

Loggerhead  Shrike, 2 

0.43 

72 

A: 

26-30.5 
S: 
31.5-40 

6/11/80 
.5 

1300-1645 

7 

1.46 

0 

Side-blotched  Liz., 3 
Western  Whiptail ,2 

Red-tailed  Hawk,l 
Burrowing  Owl ,1 
Loggerhead  Shrike,! 

2.76 

73a 

A: 

26.5-31 
S: 
33-38.5 

■6/10/80 
.5 

1705-1915 

0 

0 

0 

Side-blotched  Liz. ,2 

Common  Raven, 1 
Loggerhead  Shrike,! 

0.37 

73b 

A:30.5 
S:38.5 

6/10/80 

1750-1800 

0 

0 

0 

Common  Raven, 1 

75 

A:27 
S:32 

6/16/79 

1530-1545 

0 

0 

0 

12.33 

to 


Table  3  (cont'd). 


Study 
Plot 

Temp. 
Regime 

Date 

Time 

No. 
BNLL's 

BNLL's 
lOOac. 

BNLL 
Signs 

Other  Reptiles 

Potential  Predators 

Rodent 
Burrows 

76 

A:34.5 
S:39 

6/10/79 

/ 

1745-1845 

0 

0 

0 

Coachwhip,l 

Western  Rattlesnake,! 

45.00 

77 

A: 

32-32.5 
S: 40-41 

6/10/80 

1620-1645 

0 

0 

0 

0.18 

78 

A: 

32.5-33 

S:47 

6/10/80 
.5 

1515-1610 

0 

0 

0 

1.79 

79 

A:26-28 

S:28-31 

A:25-27 

S: 

28.5-32 

6/14/79 
6/16/79 

1555-1830 
1140-1430 

2 

0.5 

0 

Side-blotched  Liz.  ,5 
Coast  Horned  Lizard, 1 
Western  Whiptail ,2 
unidentified  lizard,! 

Red- tailed  Hawk, 3 
Golden  Eagle, 1  dead 
immature;  2  nests 
American  Kestrel ,2 
Greater  Roadrunner,2 
Burrowing  Owl ,2 
Common  Raven, 21 
Loggerhead  Shrike, 2 

2.29 

80 

A:28.5 
S:46.5 

6/14/79 

0945- 

2 

1.25 

0 

Side-blotched  Liz.  ,2 

Kit  Fox  den,l ;  scat, Y: 
Red-tailed  Hawk, 2 
Greater  Roadrunner,! 
Loggerhead  Shrike,! 

0.63 

81 

A:28.5 
S:46.5 

6/14/79 

1025-1235 

2-3 

1 

3 

Side-blotched  Liz. ,5 
Western  Whiptail ,1 
unidentified  snake, 1 

Kit  Fox  den, 2? 

0.53 

82 

A:33.5 
S:44.5 

6/14/79 

2 

5 

0 

Western  Whiptail ,1 

0.43 

83 

A:26 
S:43 

5/5/79 

1000-1130 

0 

0 

0 

Side-blotched  Liz., 12 
unidentified  lizard, 6 

84 

A:38.5 
S:50+ 

6/13/79 

1345-1450 

1 

0.83 

2 

Side-blotched  Liz. ,1 

0.40 

85 

A:38.5 
S:50+ 

0 

0 

0 

0.11 

86 

A:38.5 
S:50+ 

0 

0 

0 

Side-blotched  Liz. ,2 

0.24 

Table  3  (cont'd). 


Study 
Plot 

| 

Temp. 
Regime 

Date 

Time 

No. 
BNLL's 

BNLL's 
lOOac. 

BNLL 
Signs 

Other  Reptiles 

Potential  Predators 

Rodent 
Burrows 

92 

A:27 
S:43 

5/5/79 

S 

0 

0 

0 

Desert  Spiny  Lizard,! 
unident.  Sceloporus,! 
Side-blotched  Liz.  ,3 

96 

A:29-31 

S:30-37 

A: 

25-26.5 

S:26-27 

6/13/79 
6/14/79 

1655-1950 
1030-1235 

1? 

? 

0 

W.  Fence  Lizard, 3 
Side-blotched  Liz. ,17 
Western  Whiptail ,4 

Kit  Fox  den,l 
Burrowing  Owl ,1 
Loggerhead  Shrike, 3 

1.59 

97 

A:27 
S:39 

5/21/79 

2 

1.25 

0 

W.  Fence  Lizard,! 
unident.  Sceloporus, 2 
Side-blotched  Liz.  ,18 
Coast  Horned  Lizard,! 
Western  Whiptail ,5 
unidentified  lizard, 2 

98 

A: 
S: 

5/18/79 



. 

1? 

? 

0 

99 

A:27 
S:39 

5/21/79 

1530- 

2-3 

0.63 

1 

W.  Fence  Lizard,! 
unident.  Sceloporus, 1 
Side-blotched  Liz. ,19 
Western  Whiptail ,10 
unidentified  lizard, 1 

100 

A:25.5 
S:30.5 

5/19/79 

0930- 

0 

0 

0 

Side-blotched  Liz., 10 
Coast  Horned  Lizard,l 
Western  Whiptail ,4 

101 

A:24.5 
S:31 

5/20/79 

1230- 

1 

2.5 

0 

Side-blotched  Liz.  ,7 
Western  Whiptail ,2 

102 

A:24.5 
S:31 

5/20/79 

1130- 

0 

0 

0 

Side-blotched  Liz. ,4 
Western  Whiptail ,1 
Common  Kingsnake.l 

105a 

A:31.5 
S:40.5 

5/15/79 

1015-1050 

0 

0 

0 

0.06 

105b 

A:31.5 
S:40.5 

5/15/79 

1015-1050 

0 

0 

0 

0.49 

» 

en 
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Table  3  (cont'd), 


Study 
Plot 

Temp. 
Regime 

Date 

Time 

No. 
BNLL's 

BNLL's 
lOOac. 

BNLL 
Signs 

Other  Reptiles 

Potential  Predators 

Rodent 
Burrows 

105c 

A:31.5 
S:40.5 

5/15/79 

1015^1050 

0 

0 

0 

Loggerhead  Shrike,l 

0 

106a 

A:  32 
S:43 

5/15/79 

1215-1400 

0 

0 

0 

0.33 

106b 

A:32 
S:43 

5/15/79 

1215-1400 

1 

7.14 

0 

Side-blotched  Liz. , 1 

2.03 

106c 

A:32 
S:43 

5/15/79 

1215-1400 

0 

0 

0 

0 

107a 

A:31.5 
S:40.5 

5/15/79 

1000-1200 

0 

0 

0 

0.11 

107b 

A:31.5 
S:40.5 

5/15/79 

1000-1200 

2-3 

8 

0 

Side-blotched  Liz. ,3 

2.33 

108a 

A:  34 
S:45.5 

5/16/79 

0 

0 

0 

Side-blotched  Liz.  ,1 

0.22 

108b 

A:34 
S:45.5 

5/16/79 

1 

3.85 

0 

Side-blotched  Liz. ,1 

1.00 

108c 

A:  34 
S:45.5 

5/16/79 

0 

0 

0 

0 

109a 

A:34 
S:44.5 

5/16/79 

1 

0.51 

0 

Side-blotched  Liz. ,1 
Western  Whiptail ,6 

Kit  Fox  den, 2 

0.08 

109b 

A:34 
S:44.5 

5/16/79 

3 

3.57 

0 

Side-blotched  Liz. ,1 
Western  Whiptail ,4 
unidentified  lizard,l 

Kit  Fox  den, 2 
Burrowing  Owl ,1 

— - 

110a 

A:31.5 
S:40.5 

5/15/79 

1000-1200 

1 

1.52 

0 

unidentified  lizard, 1 

0.15 

110b 

A:31.5 
S:40.5 

5/15/79 

1000-1200 

2 

14.29 

0 

unidentified  lizard,! 

3.55 

Ilia 

A:32 
S:43 

5/15/79 

1215-1400 

0 

0 

0 

Longtail  Weasel,!? 

0.03 

111b 

A:32 
S:43 

5/15/79 

1215-1400 

1 

1.72 

0 

0.69 

Table  3  (cont'd) 


Study 
Plot 

Temp. 
Regime 

Date 

Time 

No. 
BNLL's 

BNLL's 
lOOac. 

BNLL 
Signs 

Other  Reptiles 

Potential  Predators 

Rodent 
Burrows 

111c 

A:32 
S:43 

5/15/79 

1215-1400 

0 

0 

0 

0 

112a 

A:34 
S: 

44.5-45 

5/16/79 
.5 

1000-1245 

0 

0 

0 

Side-blotched  Liz. ,1 
Coast  Horned  Lizard,! 

0.23 

112b 

A:  34 
S: 

44.5-45 

5/16/79 
.5 

1000-1245 

3 

3 

0 

Side-blotched  Liz., 3 
Western  Whiptail ,2 

1.17 

112c 

A:34 
S: 

44.5-45 

5/16/79 
.5 

1000-1245 

0 

0 

0 

0 

113a 

A:31 
S:43 

5/17/79 

1015- 

0 

0 

0 

Side-blotched  Liz. ,3 
Coast  Horned  Lizard, 4 
Western  Whiptail  ,1 

113b 

A:31 
S:43 

5/17/79 

1015- 

1? 

? 

0 

Side-blotched  Liz., 2 

114a 

A:32.5 
S:45 

5/18/79 

0 

0 

0 

Coast  Horned  Lizard, 2 
unidentified  lizard, 1 

114b 

A:32.5 
S:45 

5/18/79 

0 

0 

0 

Side-blotched  Liz.  ,1 
Western  Whiptail ,1 

118 

A:32.5 
S:45 

5/18/79 

0 

0 

0 

Coast  Horned  Lizard,! 

119a 

A:31 
S:43 

5/17/79 

> 

1300-1600 

0 

0 

0 

119b 

A:31 
S:43 

5/17/79 

1300-1600 

0 

0 

0 

120 

A:35 
S:43 

6/13/79 

1435-1515 

0 

0 

0 

Side-blotched  Liz.  ,7 
Western  Whiptail ,6 
unidentified  lizard,! 

Loggerhead  Shrike, 1 

24.75 

121 

A:34 
S:36 

6/8/79 

1800-1855 

0 

0 

0 

Side-blotched  Liz.  ,1 

Burrowing  Owl ,4 

0.05 

en 

CO 
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Table  4.  Scientific  names  and  totals  of  animals  found  in  the  study  plots, 

Species Totals 

Blunt-nosed  Leopard  Lizard  (BNLL)  Gambelia  [Crotaphytus]  silus... 130 

Desert  Spiny  Lizard  sceioporus  magister 1 

Western  Fence  Lizard  sceioporus  occidentalis 12 

Si  de-bl  Otched  Li  zard  Uta  stansburiana 542 

Coast  Horned  Lizard  Phrynosoma  coronatum 29 

Western  Whiptai  1  Cnemidophorus  tigris 158 

Coachwhip  Masticophis  flagellum 3 

Gopher  Snake  Pituophis  melanoleucus 3 

Common  Kingsnake  Lampropeitis  getuius 1 

Garter  Snake  Thamnophis   sp 1 

Western  Rattlesnake  crotaius  viridis 2 

Red- tailed  Hawk  Buteo  jamaicensis 15 

Golden  Eagle  Aquila   chrysaetos 2 

American  Kestrel  Faico  sparverius 2 

Greater  Roadrunner  Geococcyx  califomianus 6 

Barn  Owl  Tyto  alba 9 

Burrowing  Owl  Athene   [Speotyto]   cunicularia 21 

Common  Raven  corvus  corax 34 

Loggerhead  Shrike  Lanius  ludovicianus .'  89 

Longtail  Weasel  Mustela  frenata 1? 

Badger  Taxidea  taxus     ( den ) .'.[.'.     1  ? 

Coyote  canis  latrans     ( dens ,  scats ) ]\[]     9 

Kit  Fox  vulpes  macrotis     (dens,  scats) 31 


\ 


Table  3  (cont'd) 


Study 
Plot 


122 


123 


124 


125 


126 


Temp. 
Regime 


Date 


32.5-35.5 


6/5/79 


34-47.5 


A:27.5 
S:39 


6/6/79 


6/16/79 


A:33.5 
S:44 


A: 

31.5-35 

S:41-45 


A: 


6/16/79 


6/20/79 


31.5-40.5 


S: 

41-50+ 


6/19/79 


6/20/79 


Time 


S 

1315-1700 

0815-1010 


0930-1255 


No. 
BNLL's 


1540-1745 


1015-1405 


1030-1400 
1625-1740 


0 


3-4 


BNLL's 
lOOac. 


0.31 


1.25 


0.16 


0.16 


BNLL 

Signs 


0 


Other  Reptiles 


Western  Whiptail ,12 

unidentified  lizard, 2 


Potential  Predators 


6-9 


5-7 


Side-blotched  Liz.  ,1 
Western  Whiptail, 3 


Side-blotched  Liz. ,4 
Western  Whiptail ,6 
unidentified  lizard, 2 


Red- tailed  Hawk,l 
Greater  Roadrunner,! 
trapped  inside 
fenced  sump  area 


Kit  Fox  den,l 
Loggerhead  Shrike, 12 


Kit  Fox  den.l? 
Loggerhead  Shrike, 4 


Side-blotched  Liz., 3  Kit  Fox  den,l 
Western  Whiptail, 5  | Coyote  scat, 2 
unidentified  lizard, 4  Red-tailed  Hawk.l 

Burrowing  Owl ,1 


unident.  Sceloporus,! 
Side-blotched  Liz.  ,6 
Western  Whiptail ,3 


Kit  Fox  den,l 


Rodent 
Burrows 


1.05 


1.67 


0.22 


0.93 


en 
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Table  5.  Abundance  of  perennials  in  grassland  communities  of  the 
San  Joaquin  Valley  and  adjacent  foothills. 


Species 

Total 

Acreage 

No.  Plots  in 
Which  Recorded 

Distribution 

Astragalus  lentiginosus 

2286 

14 

Abundant  where  found  but 
patchily  distributed 

Atriplex  polycarpa 

1111 

41 

Very   common  and  widespread 
in  valleys  and  foothills 

Gutierrezia  bracteata 

871 

37 

Common  and  widespread  in 
foothills 

Eriogonum  fasciculatum 

135 

14 

Fairly  common;  rocky  soils 
in  foothills 

Ephedra   californica 

117 

7 

Found  above  2100  ft.;  rel- 
atively uncommon 

Eastwoodia   elegans 

91 

16 

Endemic;  scattered  through 
foothills 

Isomeris  arbor ea 

58 

9 

scattered  throughout  foot- 
hills region 

Eurotia  lanata 

48 

13 

Foothills 

Haplopappus  acradenius 

34 

10 

Scattered  through  low  hills 

Hymenoclea  salsola 

31 

5 

Found  chiefly  on  the  valley 
floor 

\ 
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Table  6.  Abundance  of  Blunt-nosed  Leopard  Lizards  by  habitat. 


Habitat 

Total  Acreage 

No.  BNLLs/100  acres 

Grazed  Grassland: 

1%  scrub  cover 

3,339 

0.54 

1-  5%  scrub  cover 

12,005 

0.46 

5-  10%  scrub  cover 

2,899 

0.48 

10%  scrub  cover 

1,180 

1.86 

Desert  Scrub 

1,492 

1.21 

River  Bed 

1,385 

0.14 

Cultivated  Fields 

111 

0 

Chaparral 

80 

0 

Alkali  Basin 

40 

0 

Recent  Burn 

61 

0 

TOTAL  ACREAGE  22,592 


\ 
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Table  7.  Blunt-nosed  Leopard  Lizard  distribution  by  geographic  region. 


Locality 


Relative  No.  BNLLs/100  acres 


Kettleman  Hills 

0.38 

Temblor  Range 

0.61 

[north 

0.35] 

N  -  S  gradient 

[south 

1.25] 

Elkhorn  Hills 

1.62 

Elkhorn  Plain 

0 

hills  south  of  Man 

copa 

0.54 

San  Joaquin  Valley 

floor 

0.47 

Cuyama  River  Valley 

(desert 

scrub) 

1.29 

\ 
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Table  8.  Management  recommendations  for  BNLLs  by  study  plot 


BNLL  habitat  not  significantly  disturbed—preserve  in  its  present  state 


Study  Plot 
&  Location 


Kettleman  Hills:  1,  3,  5,  6,  8,  14,  16,  17,  18 

Kettleman  Plain:  21 

Antelope  Plain:  27,  28,  38 

Shale  Hills:  30,  31,  32,  33,  34 

Temblor  Range  (north):  44,  45,  46 

Temblor  Range  (southj/Telephone  Hills:  48,  49,  50,  51,  55, 

56,  57,  58,  59,  61,  73 
Elkhorn  Hills:  62,  64,  65,  66,  67,  72,  75,  79 
Elkhorn  Plain:  63 
Panorama  Hills:  53,  54 
San  Joaquin  Valley  floor:  124,  125,  126 
foothills  south  of  Maricopa:  80,  81,  82,  83,  84,  85,  86 
Caliente  Range:  68*,  69,  70 
Cuyama  River  Valley:  96 
Ballinger  Cyn.  &  vicinity:  97,  98,  99,  100,  101,  102,  103*, 

120 
hills  in  vicinity  of  Quatal  Cyn.:  115*,  116*,  117* 


Critical  BNLL  habitat— restore  disturbed  portions  (cultivated  fields)  to 
original  condition 


Study  Plot 
&  Location 


Cuyama  River  Valley:  105,  106,  107,  108,  109,  110,  111,  112, 
113,  114,  118,  119 


BNLL  habitat  moderately  disturbed— maintain  in  present  condition 


Study  Plot 
&  location 


Kettleman  Hills:  2,  4,  9,  10,  11,  12,  13,  15 
Sunflower  Valley/Devils  Den  Oil  Field:  25,  26 
Temblor  Range  (south)/Telephone  Hills:  47  (southern  half) 
San  Joaquin  Valley  floor:  60,  71,  123 


BNLL  habitat  mostly  or  entirely  destroyed 


Study  Plot 
Location 


Kettleman  Hills:  7  (oil  fields) 

Carrizo  Plain:  74*  (ranch  house  and  yard) 

San  Joaquin  Valley  floor:  122  (oil  fields) 


Little  or  no  BNLL  habitat  present 


Study  Plot 
&  Location 


Avenal  Ridge:  19*,  20* 

Blues tone  Ridge:  22*,  23*,  24* 

Temblor  Range  (north)  39,  40*,  41* 

Temblor  Range  (southj/Telephone  Hills:  47  (northern  half) 

Soda  Lake:  52* 

Carrizo  Plain:  76 

Elkhorn  Plain:  77,  78 

hills  south  of  Maricopa:  92,  104* 

San  Joaquin  Valley  floor:  29*  (marsh),  121  (flood  plain) 
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Table  8  (cont'd), 


Study  plots  not  surveyed— no  recommendations  can  be  made  at  this  time 


Study  Plot 
&  Location 


Temblor  Range  (north):  35,  37,  42,  43 

Antelope  Plain:  36 

foothills  south  of  Maricopa:  87,  88,  89,  90,  91,  93,  94,  95 


*Not  surveyed  but  management  recommendations  deduced  from  observation 
of  the  area  or  extrapolation  from  nearby  study  sites  surveyed. 
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FigVe  1.  Typical  transect  lines  through  a  60  acre  plot  (quarter  section), 
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Figure  3.  Effect  of  soil  temperature  on  BNLL  activity. 
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Figure  4.  BNLL  distribution  by  elevation. 
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Figure  6.  Relationship  between 
BNLL  abundance  and  presence  of 
Schismus  arabicus. 
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Figure  7.  Relationship  between 
BNLL  abundance  and  percent  of 
ground  cover  (litter). 
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Figure  8.  Relationship  between 
BNLL  abundance  and  amount  of 
primary  plant  canopy. 
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Figure  9.  Relationship  between  BNLL  abundance  and  density  of  grasses. 
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APPENDIX 

Maps  of  each  of  the  study  plots  surveyed  in  all  or  in  part  during  the 
course  of  this  study.  Roadways,  trails  and  washes  are  shown  on  each 
map  along  with  the  transect  lines  and  direction  of  travel  through  each 
transect.  The  location  of  each  BNLL  sighting  is  indicated.  The  scale 
is  1"  =  gtnile  unless  otherwise  indicated.  North  is  always  toward  the 
top  of  the  page  as  viewed  for  reading. 


•  GASI  =  Blunt-nosed  Leopard  Lizard  sighting 

a >-  =  transect  line  and  direction  of  travel 

.     =  roadway 

*> — - —  =  wash 

-i — i — i-  =  railroad  track 

NOTE: 

me  following  study  plots  were  not  surveyed  and  thus  not  mapped. 

Behind  locked  gates—permission  to  enter  not  granted:  35,  36,  37,  40, 

41,  42,  43,  87,  88,  89,  90,  91,  93,  94,  95 
Terrain  too  rugged  to  allow  for  line  transects:  19,  20,  22,  23,  24,  68, 

103,  104,  115,  116,  117 
Flooded:  29,  52  (Soda  Lake) 
Ranch  house  and  yard:  74 


Scale: 


1"  =  - 
1   16 


mile 


<?vx 


^ 


JM-SZ 


2x 


Study  Plot  #1.  Two  miles  NW  of  Avenal  in  Kings  County  on  the  Fresno  County 
line.  It  is  on  the  edge  of  the  Kettleman  Plain/Kettleman  Hills  interface 
rising  gradually  from  SW  to  NE  from  835  to  1015  ft. 


^^ 


Study  Plot  #2.  Three  miles  NNE  of  Avenal  in  western  Kings  County.  It  is 
in  the  Kettleman  Hills  with  moderately  steep  terrain  varying  from  830  to 
1080  ft. 


\ 


Study  Plot  #3.  One  mile  NNE  of  Avenal  in  the  Kettleman  Hills.  It  is  on 
the  western  slope  of  the  Kettleman  Hills  at  an  elevation  of  940  to  1185  ft. 
with  moderate  relief,  rising  gradually  from  SW  to  NE. 


Study  Plot  #4.  Three  miles  NE  of  Avenal  in  the  eastern  edge  of  the  Kettleman 
Hills  at  an  elevation  of  520  to  980  ft.,  rising  gradually  from  NE  to  SW. 


Study  Plot  #5.  2.5  miles  NE  of  Avenal  on  the  eastern  slope  of  the 
Kettleman  Hills  at  an  elevation  of  800  to  1200  ft.  Only  half  of  this 
plot  could  be  surveyed  as  much  of  the  terrain  was  too  rugged. 

\ 


Study  Plot  #6.  Located  on  the  NE  edge  of  the  Kettleman  Hills  4.5  miles 
ENE  of  Avenal  at  an  elevation  of  580  to  760  ft. 

\ 


Study  Plot  #7.  Two  and  a  half  miles  E  of  Avenal  in  the  Kettleman  Hills 
at  an  elevation  of  840  to  1240  ft.  with  fairly  rugged  terrain.  A  small 
section  in  the  NE  corner  was  too  rugged  to  survey. 


Study  Plot  #8.  One  and  a  half  miles  E  of  Avenal  on  the  western  slope  of 
the  Kettleman  Hills  at  810  to  1150  ft.  elevation.  The  relief  is  moderate. 


Study  Plot  #9.  One  mile  E  of  Study  Plot  #8  on  the  crest  of  the  Kettleman 
Hills.  The  terrain  is  moderate  to  fairly  rugged—elevation  975  to  1365  ft. 


Study  Plot  #10.  Adjacent  to  and  SE  of  Study  Plot  #9,  4.5  miles  ESE  of 
Avenal  on  the  crest  of  the  Kettleman  Hills  at  an  elevation  of  850  to 
1250  ft.  with  moderately  rough  terrain. 


Study  Plot  #11. 
Station.  It  is 
Kettleman  Hills 


In  the  Kettleman  Hills  3  miles  SW  of  Kettleman 
located  in  a  valley  between  two  ridges  of  the 
at  an  elevation  of  675  to  800  ft. 


Study  Plot  #12.  Located  just  south  of  Study  Plot 
#11  in  the  Kettleman  Hills.  It  is  on  the  east  slope 
of  the  western  ridge  at  an  elevation  of  700  to  912  ft. 
with  moderate  relief. 


Study  Plot  #13.  Located  adjacent  to  and  SW  of  Study  Plot  #12  on  the 
crest  of  the  western  ridge  of  the  Kettleman  Hills.  The  relief  is 
moderate,  consisting  of  hill  tops,  at  an  elevation  of  800  to  970  ft. 


Study  Plot  #14.  Located  just  south 
of  Study  Plot  #13  on  the  western 
slope  of  the  Kettleman  Hills  3.5 
miles  NE  of  Reef  Station.  It  is  at 
an  elevation  of  770  to  930  ft. 
rising  from  east  to  west. 


\ 


Study  Plot  #15.  Located  at  the  north  end  of  a  large  plain  within  the 
Kettleman  Hills,  3.5  miles  SSW  of  Kettleman  Station  at  610  to  700  ft. 
There  is  only  a  slight  relief. 


Study  Plot  #16.  Adjacent  to  and  SE  of  Study 
Plot  #15,  3.5  miles  SSW  of  Kettleman  Station. 
It  is  in  a  plain  within  the  Kettleman  Hills 
at  an  elevation  of  560  to  675  ft. 


Study  Plot  #17.  One  quarter 
mile  east  of  Study  Plot  #16 
on  a  plain  in  the  Kettleman 
Hills  at  an  elevation  of  500 
to  610  ft.  The  terrain  is 
relatively  flat. 


di&i\ 


Study  Plot  #18.  One  quarter  mile  south  of  Study  Plot  #16  in  a 
plain  within  the  Kettleman  Hills  at  an  elevation  of  550  to 
600  ft.  It  is  essentially  flat. 


Study  Plot  #  21.  Located  in  the  Kettleman  Hills  two  miles 
Gap  in  southern  Kings  County  at  an  elevation  of  530  to  670 
is  relatively  flat  sloping  upward  from  west  to  east. 


south  of  Avenal 
ft.  The  terrain 


\ 


chzrd 


Study  Plot  #27.  One  quarter  mile  east  of  Highway  33  and  1.5  miles  SE 
of  the  Temblor  Pumping  Station  in  the  Antelope  Plain,  northern  Kern 
County.  It  is  it  an  elevation  of  480  to  510  ft.  and  nearly  flat. 


\ 


Study  Plot  #28.  Located  in  the  Antelope  Plain  just  NW  of  the  Lost  Hills, 
6.5  miles  NNE  of  Blackwells  Corner,  Kern  County.  It  is  at  an  elevation  of 
385  to  420  ft.  and  is  virtually  flat. 


Scale:  1"  =  j  mile 


Study  Plot  #30.  Located  in  the  Shale  Hills  1.3  miles  SW  of 
Highway  46  and  3  miles  north  of  the  Bitterwater  Valley.  It 
is  at  an  elevation  of  900  to  1300  ft.  The  terrain  is  hilly 
with  nine  separate  peaks. 


Scale: 


1"  =  ^mile 
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Study  Plot  #31.  Located  three-forths 
of  a  mile  south  of  the  east  end  of 
Study  Plot  #30  in  the  Shale  Hills, 
western  Kern  County.  It  is  at  an 
elevation  of  1050  to  1425  ft.  with 
a  twin  peak  near  the  center. 


Study  Plot  #32.  Located  1.1  mile 
SW  of  Highway  46  and  1.5  mile  north 
of  the  Bitterwater  Valley  in  the 
Shale  Hills.  It  is  at  an  elevation 
of  975  to  1150  ft. 


Study  Plot  #33.  Located  one  eighth  mile  east  of  Study  Plot 
#32  in  the  Shale  Hills.  It  is  at  an  elevation  of  925  to 
1275  ft. 


Study  Plot  #34.  Located  0.7  miles  north  of  the  Bitterwater  Valley 
Road,  0.6  miles  SW  of  Study  Plot  #33  on  the  northern  edge  of  the 
Bitterwater  Valley.  It  is  at  an  elevation  of  1110  to  1210  ft. 


\ 
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Study  Plot  #38.  Located  on  the  western  edge  of  the  Antelope  Plain 
4  miles  SE  of  the  Twisselman  Ranch  at  an  elevation  of  1060  to  1260  ft. 
It  rises  gradually  from  north  to  soutn. 


Study  Plot  #39.  Located  1.5  miles  SW  of  Study  Plot  #38  on  the  NE 
slope  of  the  Temblor  Range  in  western  Kern  County  at  an  elevation  of 
1640  to  2250  ft.  It  slopes  upward  sharply  from  north  to  south  with 
a  peak  on  its  southern  border  and  precipitous  cliffs  in  the  NE 
section. 
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Study  Plot  #45.  Located  adja- 
cent to  and  SE  of  Study  Plot 
#44  in  the  foothills  of  the 
Temblor  Range  in  western  Kern 
County  at  an  elevation  of  1190 
to  1460  ft. 


Study  Plot  #44.  ■  Located  on  the  eastern  edge 
of  the  Temblor  Range  1.5  miles  SW  of  the 
McDonald  Anticline  Oilfield  in  western  Kern 
County.  It  is  at  an  elevation  of  1250  to 
1450  ft. 


\ 
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Study  Plot  #46.  Located  on  the  eastern  slope  of  the  Temblor  Range,  4  to  8  miles  west  of  the  Belridge 
Oil  Fields  in  western  Kern  County.  It  is  at  an  elevation  of  840  to  2220  ft.  rising  gradually  (sometimes 
abruptly)  from  NE  to  SW.  The  southwestern  section  was  behind  locked  gates  and  not  surveyed. 


Study  Plot  #47.  Located  one  mile  SW  of  McKittrick  in  western  Kern  County 
in  rolling  hills  between  the  McKittrick  and  Santa  Maria  Valleys.  It  is 
just  north  of  Highway  58.  The  study  plot  is  at  an  elevation  of  1350  to 
1781  ft.  with  numerous  dirt  roads  throughout.  The  northern  half  has  been 
rfo'ghly  disturbed  by  oil  and  gas  development. 
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Study  Plot  #48.  Located  2  miles  SSW  of  McKittrick  and 
of  the  Telephone  Hills,  Kern  County  at  an  elevation  of 
ft. 


1  mile  NE 
1400  to  1700 
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Study  Plot  #49.  Located  2.5  miles  SW  of 
McKittrick  in  the  Telephone  Hills,  Kern  County  at 
an  elevation  of  1700  to  2069  ft. 


Study  Plot  #50.  Located 
2.5  miles  south  of  McKit- 
trick,  1.3  miles  west  of 
Derby  Acres,  Kern  County, 
at  an  elevation  of  1550 
to  1830  ft.  There  is  a 
power  transmission  line 
along  its  eastern  border. 
The  terrain  is  low  rolling 
hills. 
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Study  Plot  #51.  Located  on  the  western  edge  of  the  Temblor  Range  bordering 
the  Carrizo  Plain,  2  miles  south  of  McKittrick  Summit,  San  Luis  Obispo 
County.  It  has  several  deep  washes  draining  the  plot  to  the  SW  and  is 
at  an  elevation  of  3420  to  3560  ft.  with  very  rugged  terrain.  Because  of 
the  terrain  only  the  southernmost  40  acres  could  be  surveyed. 


Study  Plot  #53.  Located  in  the  Panorama  Hills 
0.75  miles  south  of  Study  Plot  #51  in  San  Luis 
Obispo  County.  It  is  at  an  elevation  of  2320 
to  2438  ft. 


Study  Plot  #54.  Located  adjacent  to. 
Study  Plot  #53  in  the  Panorama  Hills 

tn  Luis  Obispo  County.  It  is  at  an 
2640  ft.  and  is  cut  by  a  road  and 
portion. 


and  just  SE  of 
and  Elkhorn  Plain, 
elevation  of  2493 
a  wash  in  the  SE 
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Study  Plot  #55.  Located  on  the  western  edge  of  Kern  County  on  the  eastern 
slope  of  the  Temblor  Range.  It  is  at  an  elevation  of  1900  to  2490  ft.  rising 
from  NE  to  SW. 
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Study  Plot  #56.  Located  in  the  Telephone  Hills  of  the  Temblor  Range  in 
western  Kern  County  at  an  elevation  of  1700  to  2025  ft.  The  topography 
rises  gradually  from  NE  to  SW. 


Study  Plot  #57.  Located  just  NE  of  the  Elkhorn  Plain  in  the  Temblor 
Range  in  eastern  San  Luis  Obispo  County  at  an  elevation  of  2550  to  2590 
ft.  The  topography  rises  from  SW  to  NE. 
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Study  Plot  #58.  Located  south  of  Crocker  Canyon,  5  miles  west  of 
Fellows  in  the  SW  portion  of  Kern  County  at  an  elevation  of  1775  to 
2189  ft.  The  topography  rises  gradually  from  NE  to  SW.  There  is  a 
peak  in  the  SW  corner. 
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Study  Plot  #59.  Located  approximately  4  miles  WNW  of  Fellows,  Kern 
County  at  an  elevation  of  1700  ft.  to  2204  ft.  The  topography  rises 
from  north  to  south. 
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Study  Plot  #60.  Located  on  the  west  edge  of  Derby  Acres,  Kern  County 
at  an  elevation  of  1380  to  1540  ft.  The  topography  is  fairly  flat  with 
two  washes  which  drain  the  site  from  west  to  east.  There  was  much  crude 
oil  in  the  southernmost  wash. 


Study  Plot  #61.  Located  1  mile  west  of  Fellows,  Kern  County,  on 
the  San  Luis  Obispo  County  line  at  an  elevation  of  1500  to  1900  ft. 
The  terrain  rises  gradually  from  east  to  west. 
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Study  Plot  #63.  Located  in  the 
Elkhorn  Plain  about  20  miles  WNW 
of  Maricopa  in  San  Luis  Obispo 
County  at  an  elevation  of  2250 
ft.  The  terrain  is  flat. 


Study  Plot  #62.  Located  in  the  Elkhorn  Scarp 
at  an  elevation  of  2030  to  2230  ft.  There  is 
an  escarpment  running  NW  to  SE  with  the  higher 
plateau  in  the  NE. 
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Study   Plot  #64.  Located  on  the  Elkhorn  Scarp  SE  of  and  adjacent  to 
Study  Plot  #62  in  eastern  San  Luis  Obispo  County.  It  is  at  an  elevation 
of  2050  to  2260  ft.  The  terrain  rises  from  SW  to  NE  in  the  middle  of 
two  plains,  the  higher  one  in  the  NE. 


Study  Plot  #65.  Located  in  the  Elkhorn  Scarp  of 
eastern  San  Luis  Obispo  County  at  an  elevation  of 
2090  to  2350  ft.  The  terrain  rises  rather  abruptly 
from  SW  to  NE  then  levels  off  across  the  NE  half. 


Study  Plot  #66.  Located 
just  east  of  Study  Plot 
#65  on  the  Elkhorn  Scarp 
San  Luis  Obispo  County 
at  an  elevation  of  2240 
to  2340  ft.  The  terrain 
is  relatively  flat  ris- 
ing slightly  from  west 
to  east. 


Study  Plot  #67.  Located 
just  south  of  Study  Plot 
#66  on  the  Elkhona  Scarp 
of  eastern  San  Luis  Obis 
po  County  at  an  elevatior 
of  2100  to  2430  ft.  The 
terrain  rises  sharply 
from  SW  to  NE  in  the 
western  section  with  a 
level  plain  over  the  NE 
half  of  the  plot. 
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Study  Plot  #69.  Located  just  SE  of  Study  Plot  #68  in  the  Caliente  Range  of  SE  San  Luis  Obispo 
County,  Zh  miles  NW  of  New  Cuyama  at  an  elevation  of  2120  to  2575  ft.  The  topography  is  rugged 
rising  from  south  to  north, 
washes  were  walked. 


Because  of  the  rugged  terrain  and  many  deep  eroded  gullies  only  the 


Scale 


Study  Plot  #70.  Located  lh  miles  NNW  of  Cuyama  in 
the  Caliente  Range,  SE  San  Luis  Obispo  County  at  an 
elevation  of  2120  to  3466  ft.  The  topography  is  rugged 
and  line  transects  would  have  been  nearly  impossible  to 
walk  through  this  plot.  Instead  we  walked  several  of  the 
washes.  The  terrain  rises  from  south  to  north. 


""""""""""IMW"™*™**™1  lllillllllilillllMI<l|l|||||i|||||||liliilMllll||M||[ 


Study  Plot  #71.  Located  1  to  2  miles  east  of  Fellows  in  Midway  Valley, 
western  Kern  County  at  an  elevation  of  1000  to  1150  ft.  The  terrain  is 
flat. 
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Scale:  1"  =  1  mile 
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Study  Plot  #72.  Located  in  the  Elkhorn 
Hills  of  eastern  San  Luis  Obispo  County 
at  an  elevation  of  2250  to  2650  ft.  The 
Elkhorn  Ridge  runs  NW  to  SE  through  the 
study  site  with  the  eastern  portion  on 
the  Elkhorn  Plain.  The  terrain  is  rugged 
along  the  Elkhorn  Ridge  and  many  areas 
went  unsurveyed. 
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Study  Plot  #73.  Located  at  the  western 
base  of  the  Temblor  Range  on  the  Elkhorn 
Plain,  one  half  mile  east  of  Study  Plot 
#72  eastern  San  Luis  Obispo  County.  It 
is  at  an  elevation  of  2400  to  3000  ft  and 
relatively  flat  except  for  a  600  ft.  hill 
on  the  eastern  border. 
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Study  Plot  #75.  Located  on  the  Elkhorn 
Scarp  in  SE  San  Luis  Obispo  County  at  an 
elevation  of  2400  to  2700  ft.  The  terrain 
rises  from  SW  to  NE.  The  washes  are  virtually 
impassible  making  much  of  the  plot  inaccessible. 


Study  Plot  #77.  Located  on  the  SE  part  of 
the  Elkhorn  Plain  in  eastern  San  Luis 
Obispo  County  at  an  elevation  of  2350  to 
2400  ft.  The  terrain  is  flat  and  there 
are  no  significant  washes. 
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Study  Plot  #76.  Located  near  the  SE  end  of  the  Carrizo  Plain 
in  SE  San  Luis  Obispo  County  at  an  elevation  of  2400  to  2575  ft. 
The  terrain  is  flat. 
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Study  Plot  #78.  Located  one  quarter  mile  east  of  Study  Plot  #77  in 
-the  Elkhorn  Plain  at  an  elevation  of  2400  to  2500  ft.  The  terrain 
T*  flat. 


Study  Plot  #79.  Located  in  the  Elkhorn  Hills  of  SE  San  Luis 
Obispo  County  at  an  elevation  of  2450  to  3100  ft.  It  is  located 
on  the  ridge  of  the  Elkhorn  Hills.  Some  of  the  canyons  were  too 
deep  to  survey. 


Scale:  1"  =  ^  mile 


Study  Plot  #80.  Located  2.5  miles  SE  of  Maricopa  in  the  foothills  of 
Mt.  Pinos.  It  is  at  an  elevation  of  1100  to  1500  ft.  The  terrain  rises 
from  NE  to  SW. 


Study  Plot  #81.  Located  just  south  of  Study 
Plot  #80  3  miles  SE  of  Maricopa  in  the  foot- 
hills of  Mt.  Pinos,  western  Kern  County,  at 
an  elevation  of  1300  to  1503  ft.  The  terrain 
rises  gradually  (occasionally  steeply)  to  the 
north. 


Study  Plot  #82.  Located  in  the  southern  section  of  the  Maricopa  Flat 
in  western  Kern  County  at  an  elevation  of  1000  to  1130  ft.  It  is  3 
miles  south  of  Pentland.  The  terrain  is  flat. 
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Study  Plot  #83.  Located  one  half  mile  south  of  Study  Plot  #81  in  the 
^QOthills  of  Mt.  Pinos,  western  Kern  County.  It  is  at  an  elevation  of 
1650  to  2200  ft.  and  the  terrain  is  moderate  with  no  inaccessible  canyons, 
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Study  Plot  #92. 
of  Highway  166, 
an  elevation  of 


Located  just  east  of  State  Highway  33  at  the  intersection 
8  miles  south  of  Maricopa  in  western  Kern  County.  It  is  at 
2600  to  3100  ft.  The  terrain  rises  irregularly  to  the  north. 
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Scale:  1"  =  |mile 


Study  Plot  #96.  Located  on  the  NE  edge  of  the  Cuyama  River  Valley  in  the  Caliente  Range  of  SE  San  Luis 
Obispo  County  at  an  elevation  of  2360  to  3200  ft.  This  study  plot  straddles  the  southern  edge  of  the 
Caliente  Mts.  and  Cuyama  Plain  with  the  northern  third  too  rugged  to  survey  adequately.  The  southern 
third  is  flat.  Small  portions  of  the  plot  along  the  southern  edge  have  been  converted  to  agricultural 
use  and  were  either  plowed  over  or  planted  in  alfalfa. 


/■ 


b*~ 

7 

i 

\ 

•ctsr 

2-> 

) 

Study  Plot  #84.  Located  on  the  eastern  peaks  of  Cienaga  Canyon,  one  half 
mile  east  of  Study  Plot  #83  in  western  Kern  County.  It  is  at  an  elevation 
of  1350  to  2123  ft.  and  the  terrain  rises  rather  steeply  from  NE  to  SW. 


Study  Plot  #85.  Located  in  Cienaga 
Canyon  in  western  Kern  County  at  an 
elevation  of  1700  to  1950  ft.  The 
terrain  is  flat  except  for  the  NE 
section  which  is  a  hillside. 


Study  Plot  #86.  Located  in  western  Kern  County  at  an  elevation  of  1400  to 
2060  ft.  The  terrain  rises  from  east  to  west.  It  is  one  quarter  mile  south 
of  Study  Plot  #84. 


Study  Plot  #97.  Located  1  to 
2  miles  east  of  State  Highway 
33  and  2%  miles  north  of  Ballin- 
ger  Canyon  in  extreme  southern 
San  Luis  Obispo  County.  It  is 
at  an  elevation  of  2800  to  3450 
ft.  The  terrain  rises  from  wes 
to  east.  The  gullies  were  too 
steep  to  allow  for  line  tran- 
sects, thus  only  washes  walked 


Study  Plot  #98.  Located  one  half 
mile  east  of  State  Highway  33,  . 
just  SW  of  Study  Plot  #97,  in 
extreme  SE  San  Luis  Obispo  Co. 
It  is  at  an  elevation  of  2650  to 
3200  ft.  The  terrain  is  hilly, 
rising  from  west  to  east. 


Study  Plot  #100.  Located 
in  the  Cuyama  Valley  at  the 
mouth  of  Bal linger  Canyon,  % 
mile  east  of  State  Highway  33 
kin  Santa  Barbara  County.  The 
elevation  is  from  2500  to 
2600  ft.  and  the  terrain  is 
flat. 


Study  Plot  #99.  Located  one  half 
mile  west  of  the  junction  of  San 
Luis  Obispo  County,  Kern  County 
and  Santa  Barbara  County  in  San 
Luis  Obispo  County.  The  southern 
border  of  the  plot  lies  on  the 
Santa  Barbara  County  line.  It  is 
at  an  elevation  of  2850  to  3400 
.ft.  The  terrain  is  rugged,  rising 
from  west  to  east.  Only  the 
washes  were  walked. 


Study  Plot  #120.  Located  just 
south  of  Study  Plot  #99,  three- 
fourths  of  a  mile  north  of  the 
mouth  of  Ballinger  Canyon  in 
eastern  Santa  Barbara  County. 
The  elevation  is  from  2760  to 
3100  ft.  and  the  terrain  slopes 
downward  gradually  from  east  to 
west. 


Study  Plot  #101.  Located  one-  half  mile  south  of  the  junction  of  San 
Luis  Obispo,  Santa  Barbara  and  Kern  County  lines  in  Santa  Barbara 
County.  It  is  on  the  south-facing  slope  of  Bal linger  Canyon  at  an 
elevation  of  2800  to  3300  ft.  The  terrain  rises  from  south  to  north. 
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Study  Plot  #102.  Located  in  Ballinger 
Canyon  one  mile  east  of  State  Highway  33 
in  Santa  Barbara  County.  The  elevation 
is  2860  to  3100  ft.  The  terrain  rises 
gradually  to  the  SE.  The  main  Ballinger 
Canyon  wash  drains  the  plot  to  the  west. 
The  Ballinger  Canyon  Road  forms  the 
northern  border  of  the  plot. 


Study  Plot  #105.  Looted  in  the  Cuyama  River  bed  in  the  Cuyama  Valley,  San  Luis  Obispo  and  Santa 
Barbara  Counties.  It  is  2  miles  SE  of  Cuyama  at  an  elevation  of  2340  ft.  The  terrain  is  flat. 


Study  Plot  #106.  Located  just  SE  of  Study  Plot  #105  in  the  Cuyama  River  bed,  San  Luis  Obispo 
and  Santa  Barbara  Counties.  It  is  7h  miles  SE  of  Cuyama  at  an  elevation  of  2360  ft. 
The  terrain  is  flat. 


Study  Plot  #107.  Looted  immediately  SE  of  Study  Plot  #106  in  the  Cuyama  River  bed,  Santa  Barbara 
and  San  Luis  Obispo  Counties,  at  an  elevation  of  2380  ft.  Schaeffer  Road  (dirt)  runs  across  the 
SW  corner.  The  terrain  is  flat. 


Study  Plot  #108.  Located  just  SE  of  Study  Plot  #107  in  the 
Cuyama  River  bed,  Santa  Barbara  and  San  Luis  Obispo  Counties, 
It  is  3J2  miles  SE  of  Cuyama  at  an  elevation  of  2400  ft. 
Schaeffer  Road  cuts  the  SW  corner  of  the  plot.  The  terrain 
is  flat. 


Study  Plot  #109.  Located  just  SE  of  Study  Plot  #108  in  the  Cuyama  River 
bed,  Santa  Barbara  and  San  Luis  Obispo  Counties.  It  is  4  miles  SE  of 
Cuyama  at  an  elevation  of  2420  to  2490  ft.  The  terrain  is  flat. 
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Study  Plot  #110.  Located  SE  of 
bed,  Santa  Barbara  County.  The 
£oad.  The  elevation  is  2500  to 


Study  Plot  #109  in  the  Cuyama  River 
SW  tip  of  the  plot  is  on  Foothill 
2520  ft.  and  the  terrain  is  flat. 


Study  Plot  #111.  Located  just  SE  of  Study 
XI ot  #110  in  the  Cuyama  River  bed,  Santa 
Barbara  County,  at  an  elevation  of  2520 
to  2680  feet.  The  terrain  is  relatively 
flat. 
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Study  Plot  #112.  Located  just  SE  of  Study  Plot  #111,  three  miles  NW  of 
Ventucopa  in  eastern  Santa  Barbara  County  at  an  elevation  of  2620  to 
2760  ft.  There  is  a  steep  hillside  in  the  SW  corner  that  accounts  for 
3%   of  the  area. 
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Study  Plot  #113.  Located  just  west  of  the  Cuyama  Ranger  Station  and 
1%  miles  NW  of  Ventucopa  in  the  Cuyama  River  bed,  Santa  Barbara  County. 
The  elevation  is  2750  to  2900  ft.  The  terrain  is  flat  except  for  a  hill 
in  the  SW  portion. 
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udy  Plot  #114.  Located  just  SE  of  Study  Plot  #113,  1  mile  WNW 
Ventucopa  in  eastern  Santa  Barbara  County.  It  is  located  in  the 
Cuyama  River  bed  and  adjacent  hillside  to  the  west  at  an  elevation 
of  2800  to  2850  ft.  (river  bed)  and  3075  ft.  (hillside). 


of 


river                               \<^X 

• 

<y 

\  desart 
\  scrub 

river                               \      c 

b^4                                          \ 

r/V«r                        -W 
t>*4                        \ 

Study  Plot  #118.     Loc 
River  bed  one-half  mi 
eastern  Santa  Barbara 
elevation  of  2900  ft. 
Klat. 

:ated  in  the  Cuyama 
le  SW  of  Ventucopa, 
i  County,  at  an 
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Study  Plot  #119.  Located  adjacent  to,  and  just 
SE  of,  Study  Plot  #118  in  the  Cuyama  River  bed 
and  abutting  hillside  on  the  west  side  of  the 
river.  It  is  one-half  mile  west  of  State  Highway 
33  and  1%  to  2%  miles  south  of  Ventucopa  at  an 
elevation  of  2975  ft.  (river  bed)  to  3625  ft. 
(hillside).  The  hillside  was  too  steep  to  survey 
but  the  washes  were  walked. 
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Study  Plot  #121.  Located  one  mile  south  of  State  Highway  46  and  3% 
miles  east  of  Interstate  5  in  the  south-central  San  Joaquin  Valley, 
Kern  County.  It  is  at  an  elevation  of  240  ft.  The  terrain  is  flat 
and  it  is  surrounded  by  cultivated  fields. 
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Study  Plot  #122.  Located  \h  miles  ESE  of  Taft  at  an  elevation  of  690  to 
810  feet.  There  is  a  slight  downslope  from  NW  to  SE  and  the  terrain  is 
relatively  flat.  This  site  was  highly  disturbed  from  oil  development. 
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Study  Plot  #123.  Located  3%  miles  north  of  Ford  City  and  5%  miles 
west  of  Buena  Vista  Lake  at  an  elevation  of  620  to  740  ft.  The  terrain 
is  flat. 


Study  Plot  #124.  Located  4  miles  NE  of  Ford  City  and  4  miles  west  of 
Buena  Vista  Lake.  It  is  at  an  elevation  of  450  to  510  ft.  and  the  terrain 
is  flat. 
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Study  Plot  #125.  Located  1%  miles  NE  of  McKittrick  just  east  of  Highway  58 
in  Kern  County  at  an  elevation  of  590  to  770  ft.  in  rolling  hills. 


Study  Plot  #126.  Located  7h  miles  NNE  of  McKittrick,  just  west  of  Highway 
58  in  Kern  County.  It  is  just  NW  of  Study  Plot  #125.  The  elevation  is 
from  600  to  760  ft.  and  consists  of  rolling  hills. 
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